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HOPS,  Cont'd 

11.  Some  Effects  of  Refrigeration  on  Sulphured  and  Unsulphured  Hops.  (With 

Frank  Rabak)  U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.,  Bui.  27i,  21  pp. 

1912. 

12.  A  Study  of  Individual  Performance  in  Hops.  Proceedings  American 

Breeders'  Association  7:  452  -  457.  (Reprint)  1912. 

13.  Relation  of  Stand  to  Yield  in  Hops.  (With  James  Thompson)  U.  S.  Dept. 

Agr.,  Office  of  Drug-plant,  Poisonous  Plant,  and  Fermentation 
Investigations,  Cir.  112,  pp.  25  -  32.  (Reprint)  1913. 

14.  Presence  of  Arsenic  in  Hops.  (With  W.  D.  Collins)  U.  S.  Dept.  Agr., 

Bur.  Plant  Indus,  and  Bur.  Chem.,  Bui.  5 68  (Professional  paper), 

7  pp.  1917. 

15.  Hops.  Manuscript  of  article  prepared  for  Young  People's  Encyclopedia 

of  Agriculture.  5  pp.  Chicago.  1924. 

16.  Improving  the  Quality  of  Domestic  Hops.  Transactions  of  American 

Brewing  Institute  4*  21  -  32.  1908.  (Reprint  of  address  1936) 


VI.  MISCELLANEOUS  (Scientific) 

1.  General  Index  to  the  First  Ten  Volumes  of  the  Bulletin  of  the  Scientific 

Laboratories  of  Denison  University.  From  1885  to  1897  Inclusive. 
Bulletin  of  the  Scientific  Laboratories  of  Denison  University. 

39  pp.  Granville,  Ohio.  1904. 

2.  Further  Notes  on  anthurus  Borealis.  Ohio  Naturalist  6:  517.  1906. 

3.  A  Convenient  Traveling  Balance.  Botanical  Gazette  45:  269  -  270.  1908. 

4.  Vanilla  Beans  in  the  United  States.  Address  made  at  Third  annual 

Meeting  of  the  Flavoring  Extract  Manufacturers'  Association, 
Baltimore,  Md.  2  pp.  1912. 

5.  The  Social  Obligations  of  the  Botanist.  Science  (n.  s.)  39:  733  -  748. 

(Reprint)  1914. 

6.  Relative  Precision  of  Formulae  for  Calculating  Normal  Plot  Yields. 

Journal  of  the  American  Society  of  Agronomy  8:  167  -  175.  (Reprint) 

1916. 

7.  Sunflower.  U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  3  PP*  (Processed)  1921. 

8.  Plants  Poisonous  to  Livestock  Found  on  Southwestern  Ranges.  (With  w.  W, 

Eggleston)  American  Hereford  Journal  13:  88-91)  122-123,  illus.  1922. 
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VII.  PERSONNEL  AND  PUBLIC  ADMINISTRATION 


1.  Address  on  Personnel  Problems.  U.  S.  Dept.  Agr.,  Official  Record  6 

(No.  47):  1,  5  -  6.  1927. 

2.  Address  on  University  Training  for  Government  Service.  U.  S.  Dept. 

Agr.,  Official  Record  10:  231.  1931. 

3.  Report  of  the  Director  of  Personnel  and  Business  Administration.  In 

Annual  Reports  of  Department  of  Agriculture,  17  pp.  1931. 

4.  The  Personnel  Problem  in  the  United  States  Department  of  Agriculture. 

In  University  Training  for  the  National  Service,  Part  II,  Agriculture. 
Proceedings  of  a  Conference  Held  at  the  University  of  Minnesota, 

July  14  -  17,  1931.  Pp.  81  -  105.  University  of  Minnesota  Press, 
Minneapolis.  1932. 

5.  Report  of  the  Director  of  Personnel  and  Business  Administration.  In 

Annual  Reports  of  Department  of  Agriculture,  11  pp.  1932. 


11  pp. 

1933. 

7. 

15  pp. 

1934. 

8. 

6  pp. 

1935. 

9. 

7  pp. 

1936. 

10.  The  Need  for  Career  Administrators.  The  Annals  of  the  American  academy 

of  Political  and  Social  Science  189:  91  -  96.  1937. 

11.  Report  of  the  Director  of  Personnel  and  Business  Administration.  In 

Annual  Reports  of  Department  of  Agriculture,  7  pp.  1937* 


12. 


10  pp.  1938. 


13.  Leadership.  In  Morstein  Marx,  Fritz,  Ed.,  Public  Management  in  the 

New  Democracy,  pp.  59  -  67.  New  York  and  London.  1940. 

14.  As  I  See  It,  Observations  of  a  Civil  Servant.  51  pp.  Graduate 

School,  United  States  Department  of  Agriculture,  Washington,  D.  C. 
Ed.  2,  revised  and  with  additions.  1941. 
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WARNER  W.  STOCKBERGER  (1872-19AA) 

I 

Warner  W.  Stockberger  was  born  on  a  farm  in  Licking  County,  Ohio,  on 
July  10,  1872.  A  studious  child,  he  read  everything  the  home  library 
afforded,  although  this  literature  was  limited  largely  to  the  thrilling 
serials  published  in  the  New  York  Ledger  and  to  the  adventures  of  such 
heroes  as  Robinson  Crusoe  and  Kit  Carson.  Never  strong,  young  Stockberger 
knew  himself  to  be  physically  and  temperamentally  unfit  for  farm  work.  He 
determined  therefore  to  seek  a  sound  education  which  would  help  him  to  find 
a  place  in  that  larger  world  of  which  he  had  dreamed,  financing  his  train¬ 
ing  by  teaching  between  periods  of  study.  By  this  "hitch-hiking"  method  he 
was  enabled  to  study  at  the  Utica,  Ohio,  Normal  School  and  Doane  Academy  at 
Granville,  Ohio,  and  advanced  from  a  teacher  in  the  grade  schools  to  a  high 
school  instructor.  Finally,  he  received  a  student -instructorship  at  Denison 
University  and  began  to  work  for  a  degree.  In  1902,  he  took  a  B.  S.  at 
Denison,  and  for  a  year  held  an  instructorship  in  botany  there. 

In  1903,  Warner  Stockberger  gave  up  teaching  to  enter  the  Bureau  of  Plant 
Industry  in  the  United  States  Department  of  Agriculture,  as  an  expert  in 
histology.  He  continued  his  studies,  however,  and  in  1907  received  a  Ph.  D. 
from  George  Washington  University.  For  20  years  he  worked  chiefly  in  the 
biological  sciences,  to  which  he  made  outstanding  contributions,  especially 
in  the  fields  of  pharmacognosy,  plant  physiology,  and  plant  breeding.  His 
investigations  always  had  in  view  the  practical  application  of  results  to 
the  problem  of  production  and  use  in  agriculture,  industry,  and  materia 
medica. 

When  Dr.  Stockberger  came  to  Washington,  he  was  particularly  interested  in 
botanical  drugs,  their  identity,  histology,  and  the  detection  of  adulterants 
in  the  crude  drug  trade.  He  made  a  notable  contribution  through  his  study 
of  pinkroot  and  its  adulterants  and  published  material  both  through  Depart¬ 
ment  channels  and  in  professional  journals  which  explained  the  decline  of 
the  therapeutic  value  of  this  plant  as  handled  in  the  trade.  One  of  these 
articles  was  a  comprehensive,  illustrated  monograph  on  "Pinkroot  and  Its  Sub¬ 
stitutions,"  which  appeared  in  the  Pharmaceutical  Science  Series  in  1907. 

He  was  concerned  also  with  certain  phases  of  plant  physiology  and  conducted 
investigations  on  the  oxidases  in  the  latex  of  the  opium  poppy  in  relation 
to  the  formation  of  morphine  and  related  alkaloids  in  the  plant  under  various 
conditions.  An  article  on  this  subject  was  published  in  the  American  Journal 
of  Botany  in  1916,  by  Stockberger  and  True. 

Dr.  Stockberger  was  one  of  the  first  to  advocate  the  maintenance  of  medical 
plant  gardens  in  connection  with  the  teaching  of  materia  medica  in  schools 
of  pharmacy,  as  a  means  of  familiarizing  students  with  the  living  plants  that 
furnish  the  therapeutic  agents  handled  in  prescription  work.  He  encouraged 
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the  establishment  of  such  gardens  throughout  the  country  and  furnished  seed 
and  other  propagating  materials  of  species  not  readily  available  from  other 
sources.  In  1923  and  again  in  1930  he  prepared  inventories  of  all  such 
species  under  cultivation  in  these  various  gardens  and  thus  facilitated  the 
exchange  of  materials  and  planting  stock  between  the  colleges. 

The  commercial  growing  of  drugs  received  much  of  his  attention  and  he  recog¬ 
nized  the  limitations  and  the  economic  problems  involved.  Thus  the  division 
under  his  administration  was  the  principal  source  of  reliable  information 
for  those  who  might  otherwise  have  been  deceived  by  popular  articles  into 
thinking  that  the  growing  of  drug  plants  was  an  easy  way  to  wealth.  He 
wrote  Farmers'  Bulletin  663,  ’’Drug  Plants  under  Cultivation,"  which  appeared 
in  1915)  was  revised  in  1935,  and  is  still  distributed.  Another  Farmers' 
Bulletin  on  "Ginseng  Culture,"  which  first  appeared  in  1921,  was  revised  in 
19A1.  The  United  States  Department  of  Agriculture  Yearbook  of  1917  con¬ 
tained  an  article  by  Dr .  .  Stockberger  on  "The  Production  of  Drug-plant  Crops 
in  the  United  States."  In  addition,  many  of  his  articles  on  the  subject 
appeared  in  such  periodicals  as  the  Journal  of  the  American  Pharmaceutical 
Association,  the  Druggists'  Circular,  the  Pharmaceutical  Era,  and  the  American 
Journal  of  Pharmacy. 

The  American  hop  grower  owes  much  to  Dr.  Stockberger  for  his  extensive  study 
of  the  factors  that  affect  the  yield  of  hops  in  commercial  hop  fields.  He 
recognized  that  hop  growers  were  in  severe  competition  with  European  pro¬ 
ducers  and  spent  the  summer  of  1911  in  the  principal  hop-growing  regions  in 
England  and  on  the  Continent  studying  the  types  that  were  being  exported  to 
the  United  States.  Upon  his  return,  he  proposed  a  research  project  on  hop 
varieties  involving  the  introduction  of  the  superior  types  from  Europe  and 
their  critical  study  when  grown  in  the  hop-producing  regions  here.  This 
early  recognition  of  the  problems  of  the  hop  grower  became  the  basis  for  a 
research  program  in  hop  improvement  by  the  Department  of  Agriculture  in  co¬ 
operation  with  the  experiment  stations  in  the  hop-growing  States.  A  number 
of  official  publications  were  written  by  Dr.  Stockberger  or  by  Stockberger 
and  others  between  1907  and  1917*  Besides  these,  many  of  his  articles  deal¬ 
ing  with  the  various  phases  of  the  breeding  and  improvement  of  hops  appeared 
in  scientific  and  professional  journals.  Three  of  these  were  translated  and 
appeared  in  a  German  periodical. 

Another  field  of  study  embraced  by  Dr.  Stockberger  was  the  world's  resources 
of  tanning  materials,  with  particular  reference  to  domestic  sources  and  the 
desirability  of  reducing  the  dependence  of  the  tanning  industry  on  imported 
materials.  among  his  publications  on  the  subject  was  a  paper  printed  in 
1910  pointing  out  the  possibilities  of  developing  a  domestic  supply  by  plac¬ 
ing  under  cultivation  certain  wild  plants. 

During  his  years  as  a  research  scientist.  Dr.  Stockberger  published  many 
other  articles  in  professional  and  scientific  journals  on  genetics,  plant 
physiology,  and  miscellaneous  scientific  subjects.  He  also  spoke  before 
many  professional,  scientific,  and  trade  societies  on  the  subjects  of  his 
investigations . 
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In  1913,  Dr.  Stockberger  assumed  charge  of  the  Office  of  Drug  Plant  and 
Poisonous  Plant  Investigations  (eventually  called  the  Division  of  Drug  and 
Related  Plants),  and  continued  in  this  capacity  until  he  took  up  personnel 
work  in  the  Department  of  agriculture  in  1923.  He  remained  nominal  head  of 
the  division,  a  sort  of  chief  emeritus,  until  July  1,  1940. 

II 

During  his  scientific  career,  Dr.  Stockberger  had  been  interested  in  problems 
of  management  and  particularly  of  human  relations.  He  had  served  on  bureau 
committees  dealing  with  efficiency  ratings  and  promotions  and  for  some  time 
carried  the  general  administrative  responsibility  of  the  Office  of  Physio¬ 
logical  Investigations.  In  1919  and  1920  he  was  detailed  to  a  Congressional 
Joint  Committee  on  Reclassification  of  Salaries  as  one  of  the  representatives 
of  the  Department.  As  early  as  1914?  he  had  spoken  on  "The  Social  Obligations 
of  the  Botanist"  before  the  Washington  Botanical  Society,  urging  a  conception 
of  botany  which  would  taKe  into  account  economic  and  social  factors.  In  fact, 
his  natural  inclinations,  training,  and  experience  fitted  him  well  for  the  job 
which  Secretary  Henry  C.  Wallace  gave  him  in  1923  of  carrying  out  the  provi¬ 
sions  of  the  Classification  Act,  and  the  change  from  scientific  pursuits  to 
personnel  administrator  was  not  as  radical  as  it  seems. 

In  1925,  various  personnel  and  administrative  officers  were  consolidated  in 
the  Office  of  Personnel  and  Business  Administration  with  Dr.  Stockberger  as 
director.  The  Director  of  Personnel  was  made  a  staff  aide  of  the  Secretary 
with  rank  equal  to  that  of  a  bureau  chief  and  thus  helped  to  put  the  personnel 
administration  of  the  Department  of  Agriculture  on  a  firm  basis  many  years 
before  the  work  in  other  Federal  agencies  was  so  well  established.  Since 
1934  the  Office  of  Personnel  has  been  a  separate  unit.  Dr.  Stockberger 
organized  and  was  elected  the  first  president  of  the  Society  of  Personnel 
Administration  in  1937*  He  was  President  Emeritus  of  that  Society  at  the 
time  of  his  death. 

The  man  who  told  his  fellow  botanists  that  science  is  of  no  value  as  an  end 
in  itself  believed  that  personnel  administration  was  only  a  tool  for  getting 
things  done  well.  He  believed  in  two-way  communication  between  those  who 
issue  orders  and  those  who  receive  them.  His  brochure  of  36  short  essays, 
entitled  "As  I  See  It,"  sets  forth  much  of  the  author’s  philosophy  of  life 
and  his  policy  of  administration.  He  recognized  the  great  responsibility 
of  the  central  personnel  office  and  the  Director  of  Personnel,  and  was 
interested  in  many  activities  which  contributed  to  the  general  welfare  of 
employees.  To  use  his  own  words:  "administration  becomes  democratic  when 
it  is  motivated  by  supreme  respect  for  human  personalities."  In  his  dealings 
with  other  agencies  he  was  often  the  scientist  who  believed  in  letting  the 
facts  speak  for  themselves.  Speaking  of  the  change  from  scientific  work  to 
personnel  administration,  one  of  his  old  associates  remarked  that  Dr. 
Stockberger  had  been  "a  humanitarian  all  his  life."  And  it  is  true  that 
his  efforts  both  in  scientific  research  and  in  personnel  administration 
were  directed  solely  toward  the  betterment  of  human  welfare. 
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For  almost  20  years  Dr.  Stockberger  guided  the  development  of  personnel  in 
the  Department  of  Agriculture  and  extended  his  influence  in  the  field  of 
personnel  generally.  When  because  of  poor  health,  it  seemed  advisable  to 
lay  down  the  heavy  administrative  burden,  he  was  made  Special  adviser  to  the 
Secretary  of  Agriculture  on  the  problems  of  departmental  administration.  At 
this  time.  Secretary  Henry  a.  Wallace  wrote  to  him:  "The  development  of  work 
in  the  field  of  administrative  management  in  this  Department  under  your 
leadership  has  been  outstanding,"  at  the  same  time  expressing  appreciation 
of  Dr.  Stockberger 's  "long,  loyal,  and  efficient  service." 

In  July  1%2,  Dr.  Stockberger  reached  retirement  age,  but  stayed  on  for  a  year 
and  a  half  at  the  request  of  Secretary  Wickard,  retiring  on  January  1,  1944. 
He  continued  as  collaborator  with  the  Department  until  his  death  on  May  27, 
1944.  Summing  up  his  life  and  work,  we  might  say  that  he  was  that  com¬ 
paratively  rare  being  who  possessed  a  sympathetic  appreciation  and  broad 
understanding  of  human  nature,  and  who  at  the  same  time  was  capable  of  trans¬ 
lating  that  appreciation  and  understanding  into  sound  personnel  administration 
in  government. 
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for  it  has  borne  our  burden  and  assumed  our  responsibilities  and 
thus  deprived  us  of  the  right  to  be  over-critical. 

C.  H.  L. 
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A  CHEMICAL  EXAMINATION  OF  A  VENEZUELAN 

JABORANDI.1 

By  O.  F.  Black,  J.  W.  Kelly  and  W.  W.  Stockberger. 

A  species  of  Pilocarpus  occurs  in  northwestern  Venezuela  which 
is  locally  known  as  “borrachera”  on  account  of  its  intoxicating  effect 
upon  animals  which  have  eaten  the  leaves  of  this  plant.  Ernst,2 
who  published  a  brief  note  on  this  species  in  1883,  gave  Dr.  J.  Freites 
of  Barquisimeto  as  his  authority  for  the  following  statement  regard¬ 
ing  the  plant  and  its  effect  upon  animals :  “This  shrub  grows  in  dry 
and  hot  localities  in  the  vicinity  of  Barquisimeto;  it  sends  up  from 
the  ground  several  shoots  which  grow  to  a  height  of  one  and  one- 


‘Contribution  from  the  office  of  Drug,  Poisonous,  and  Oil  Plant  Investi¬ 
gations,  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture. 

'  Ernst,  A.  Un  Jaborandi  Venezulano.  El  Ensayo  Medico,  Vol.  1,  No.  8 
pp.  61-62.  Caracas,  1883. 
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half  to  two  meters.  It  causes  in  an:mals  which  eat  it,  a  sort  of 
intoxication  or  drunkenness  from  which  the  plant  derives  its  name; 
also  it  induces  profuse  perspiration  and  salivation.” 

Specimens  of  the  plant  received  by  Ernst  from  Barquisimeto 
were  provisionally  determined  by  him  as  Pilocarpus  hcterophyllus 
A.  Gray,  a  species  which  was  discovered  about  1857  by  Wright 3  in 
Cuba.  Early  in  1922  the  writers  received  from  Dr.  H.  Pittier, 
Director  of  the  Commercial  Museum  at  Caracas,  a  quantity  of  leaves 
of  the  borrachera  with  the  comment  that  a  careful  study  of  the 
plant  had  led  him  to  consider  it  a  new  species  of  Pilocarpus,  the 
name  for  which  unfortunately  he  has  not  yet  published.  The  rela¬ 
tionship  of  this  Venezuelan  Jaborandi  to  the  official  species  of 
Pilocarpus  at  once  suggested  that  it  might  contain  pilocarpine  or 
some  of  the  other  alkaloids  which  occur  in  this  group  of  plants.  A 
study  of  the  material  received  from  Dr.  Pittier,  which  consisted  of 
about  five  pounds  of  well  preserved  leaves,  was  therefore  under¬ 
taken  to  determine  what  active  principles  were  present. 

A  preliminary  test  of  a  small  quantity  of  leaves  macerated  in 
Prolius’  solution  gave  a  positive  reaction  for  alkaloids.  Next,  60 
grams  of  leaves  were  coarsely  ground,  placed  in  a  Soxhlet  apparatus 
and  exhausted  successively  with  ether,  chloroform,  acetic  ether,  ethyl 
alcohol,  and  finally  acidulated  water.  The  chloroform,  acetic  ether, 
and  alcohol  fractions  each  gave  a  positive  reaction  for  alkaloids, 
that  of  the  alcohol  fraction  being  the  strongest.  The  acidulated  water 
fraction  gave  no  reaction,  thus  showing  that  the  extraction  of  the 
alkaloid  was  complete  before  that  solvent  was  applied. 

Later  600  grams  of  finely  powdered  material  was  moistened  with 
95  per  cent,  alcohol  containing  1  per  cent.  HC1,  and  percolated  with 
1  liter  of  acid  alcohol,  followed  by  4  to  5  liters  of  neutral  alcohol. 
The  combined  extract  was  neutralized  with  ammonia,  concentrated 
to  a  small  volume  by  distillation  under  reduced  pressure,  and  the 
.1 residue  freed  from  the  large  amount  of  chlorophyl  and  other  extrac- 
•  '  tive  matter  present  by  treatment  with  successive  portions  of  1  per 

cent.  HC1.  About  I  liter  of  acid  solution  was  thus  obtained,  which 

'Grisebach,  A.  Plantae  Wrightianae.  Memoirs  Attter.  Acad.  Arts  and 
Sciences,  n.  s.,  Vol.  8,  p.  170.  1861. 
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6  Examination  of  a  Venezuelan  Jaborandi  [  Anjan°uri9uh*rm‘ 

was  neutralized  with  ammonia,  concentrated  in  vacuuo  to  about 
1 50  c.  c.,  then  made  strongly  alkaline  with  ammonia  and  shaken  out 
with  chloroform,  eight  portions  being  used,  or  about  250  c.  c.  in 
all.  After  this  procedure  the  solution  still  gave  an  alkaloidal  reac¬ 
tion.  The  chloroform  was  then  distilled  off,  and  the  residue,  dried 
in  a  desiccator,  consisted  of  1.49  grams  of  a  brown  amorphous  mass, 
equivalent  to  0.25  per  cent,  of  the  weight  of  the  leaves  extracted. 

The  crude  alkaloid  was  treated  with  dilute  HC1,  which  dis¬ 
solved  all  but  a  slight  quantity  of  the  brown  gum.  The  filtered  solu¬ 
tion  was  made  strongly  alkaline  with  ammonia  and  shaken  out  with 
CIICI3,  three  extractions  being  sufficient  to  completely  remove  the 
alkaloid.  The  partly  purified  alkaloid  was  dissolved  in  a  few  c.  c.  of 
absolute  alcohol  made  faintly  acid  by  the  addition  of  an  alcoholic  solu¬ 
tion  of  nitric  acid.  After  standing  a  short  time  crystals  began  to 
separate  from  the  solution.  These  were  allowed  to  grow  for  several 
hours  and  were  then  removed  by  filtration  with  suction  and  washed 
with  alcohol  and  ether.  The  crystals,  which  were  small,  colorless 
prisms,  weighed  0.22  grams,  which  is  equivalent  to  about  0.04  per 
cent,  of  the  weight  of  the  leaves. 

That  this  product  is  pilocarpine  nitrate  is  proved  by  its  crystal¬ 
line  form,  the  solubility  of  the  free  base  in  alkalies,  its  response  to 
the  ordinary  tests  for  alkaloids,  and  its  melting  point,  which  was 
found  to  he  170°  after  one  crystallization  and  173  after  a  further 
recrystallization.  Jowett  4  gives  i76°-i/8°  as  the  true  melting  point 
of  the  pure  salt.  It  is  quite  probable  that  the  product  obtained  in  the 
laboratory’  contained  some  slight  impurity  which  a  further  recrystal¬ 
lization  would  have  removed. 

Whether  the  leaves  of  the  Venezuelan  Pilocarpus  can  be  used  as 
a  source  of  pilocarpine  is  doubtful  since  they  d6  not  compare  favor¬ 
able  with  either  Pilocarpus  jaborandi  or  P micro phyllus  in  alkaloidal 
content.  The  following  table,  adapted  from  Henry,6  gives  the  prin¬ 
cipal  facts  known  about  a  number  of  species  of  Pilocarpus,  to  which 
have  been  added  the  facts  just  recorded  about  the  \  enezuelan  species. 


1  Jowett,  H.  A.  D.  The  assay  of  preparations  containing  p,toca«T>ine  3“? 
he  characters  of  Pilocarpm  nitrate  and  Hydrochloride.  Phan,,.  Journ.,  Vol. 

53.  PP-  91-93-  i899- 
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Table  I.  Alkaloids  in  Different  Species  of  Pilocarpus. 


Constituents. 

Total 

Alkaloids 

Crystalline 

Pilocarpine 

Nitrate 

Name. 

Pernamubuco  Jaborandi 
(Pilocarpus  jaborandi ) 

Pilocarpine 

iso-pilocarpine 

Pilocarpidine 

Per  cent. 

0.72 

Per  cent. 
0.67 

Paraguay  Jaborandi 
( Pilocarpus  pennatifolius ) 

Pilocarpine 

iso-pilocarpine 

0.2  to 

0-3 

Marahan  Jaborandi 
( Pilocarpus  viicrophytlus) 

Pilocarpine 

iso-pilocarpine 

0.765  to 
o.7«3 

Guadeloupe  Jaborandi 
(Pilocarpus  raccmosa ) 

Pilocarpine 

iso-pilocarpine 

" 

0.45 

0.12 

Ceara  Jaborandi 
(Pilocarpus  Irachylopus ) 

Not  known 

04 

Aracati  Jaborandi 
(Pilocarpus  spicatus ) 

'k-Pilocarpino 

'k-Jaborine 

0.16 

Venezuelan  Jaborandi 
(Pilocarpus  n.  sp.=P. 
hetcrophyllus ) 

Pilocarpine 

0.25 

0.04 

As  shown  by  Jowett,  the  value  of  Pilocarpus  as  a  drug  depends 
chiefly  upon  its  pilocarpine  content,  since  the  iso-pilocarpine  and 
other  alkaloids  which  have  been  identified  are  less  powerful  in  their 
action.  An  examination  of  the  table  shows  that  the  Venezuelan 
species  has  not  only  a  much  smaller  percentage  of  total  alkaloids  than 
Pilocarpus  jaborandi,  but  the  percentage  of  pilocarpine  is  also  very 
much  less.  However,  it  compares  favorably  with  several  of  the 
other  species  in  the  series. 

There  is  little  reason  to  doubt  that  the  poisonous  effect  of  Vene¬ 
zuelan  Taborandi  on  livestock  is  due  to  the  alkaloids  present  in  this 
species  since  the  symptoms  recorded  bv  Ernst  are  among  those  rec¬ 
ognized  as  evidence  of  pilocarpine  poisoning. 
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Table  2. 


Experiment  No. 

Strychnine  in  50  mils 

Strychnine  found. 

%• 

No  shaking. 

I 

0.0376  Gm. 

0.0360  Gm. 

95— 

5* 

2 

0.0376  Gm. 

0  0375  Gm. 

99  9 

7 

3 

♦  0.0182  Gm. 

0.0182  Gm. 

100 

7 

4 

0.0182  Gm. 

0.0176  Gm. 

97 

5‘ 

CONCLUSIONS. 

The  method,  as  shown  by  the  results  of  the  experiments  tabulated  above, 
is  certainly  reasonably  accurate,  in  the  hands  of  the  writer  at  any  rate.  A  com¬ 
parison  of  this  method  with  the  other  three  methods  is  now  being  carried  out  by 
the  writer,  who  hopes  to  present  the  results  of  his  comparative  study  in  the  form 
of  a  paper  at  an  early  date. 

Laboratories  op  Pharmacology, 

School  op  Medicine, 

Emory  University, 

Atlanta,  Ga. 


COMMERCIAL  DRUG  GROWING  IN  THE  UNITED  STATES  IN  1918.* 

BY  W.  W.  STOCKBERGER. 1 

When  some  historian  of  the  future  writes  the  history  of  drug  plant  growing 
in  the  United  States,  the  eventful  year  1918  will  stand  out  in  sharp  relief  as  a 
period  of  readjustment  of  popular  opinion  with  regard  to  this  important  subject. 
The  cumulative  effect  of  the  unusual  conditions  occasioned  by  the  great  war  can¬ 
not  yet  be  fully  determined,  nevertheless  there  is  much  positive  evidence  that 
certain  important  changes  have  occurred  in  the  drug  growing  industry.  By  no 
means  the  least  of  these  is  the  partial  emergence  of  drug  growing  from  the  romantic 
phase  which  has  been  so  pronounced  during  recent  years  into  one  which  is  more 
prosaic  but  certainly  far  more  sensible  and  businesslike.  Another  change,  brought 
about  for  the  most  part  by  bitter  experience,  is  the  growing  realization  that  drug 
growing  as  a  business  proposition  does  not  differ  essentially  from  other  types  of 
agricultural  enterprises,  particularly  in  respect  to  crop  risks  and  marketing  prob¬ 
lems,  or  if  any  appreciable  difference  is  to  be  noted  it  is  in  the  direction  of  greater 
uncertainty  as  to  the  successful  outcome. 

Stimulated  by  the  high  price  levels  reached  by  many  important  crude  drugs 
during  the  early  period  of  the  war,  or  hoping  thereby  to  render  a  patriotic  service 
to  our  nation  in  a  time  of  need,  the  commercial  production  of  crude  drugs  was 
undertaken  by  numerous  individuals  who  had  little  or  no  experience  in  this  par¬ 
ticular  enterprise.  In  a  regrettably  large  number  of  cases  the  outcome  was  very 
disappointing  although  this  contingency  had  been  foreseen  and  publicly  predicted 
in  advance  by  those  whose  previous  experience  placed  them  in  a  position  to  judge 
the  situation  fairly. 

The  situation  with  respect  to  some  of  the  most  important  drug  crops  grown 
in  1918  fully  demonstrates  the  danger  of  overproduction  regarding  which  much 

‘  After  last  shake-out  still  gave  a  decided  precipitation  with  Mayer’s  reagent. 

*  Read  before  Scientific  Section.  A.  Ph.  A.,  New  York  meeting,  1919. 

1  Physiologist  in  Charge,  Office  of  Drug,  Poisonous  and  Oil  Plant  Investigations,  Bureau 
of  Plant  Industry. 
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has  been  said  in  recent  years.  The  g-owers  of  belladonna  for  example  although 
not  very  numerous  found  that  the  product  from  the  relatively  small  acreage  planted 
was  more  than  the  market  would  readily  absorb,  and  it  was  soon  currently  reported 
in  the  trade  that  there  was  a  heavy  overproduction  of  the  drug  with  the  natural 
result  that  the  price  rapidly  declined  to  a  figure  that  was  discouragingly  low  to 
the  grower.  Producers  of  cannabis  and  digitalis  also  experienced  some  difficulty 
in  finding  a  satisfactory  market  although  price  fluctuation  in  the  case  of  these 
two  drugs  was  not  very  great. 

From  such  information  as  it  has  been  possible  to  secure,  it  appears  that  mar¬ 
ketable  quantities  of  the  following  annual  drug  crops  were  produced  under  culti¬ 
vation  in  this  country  last  year:  Belladonna,  henbane,  digitalis  cannabis,  cal¬ 
endula  and  sage.  Senega,  mandrake,  pink  root,  valerian,  cypripedium  and  blood 
root  were  also  grown  but  in  negligible  quantity.  As  in  former  years  the  following 
oils  were  produced  from  cultivated  plants:  Peppermint,  spearmint,  wormwood, 
chenopodium  and  tansy.  To  obtain  accurate  data  on  all  these  crops  was  prac¬ 
tically  out  of  the  question  for  a  number  of  reasons.  The  individual  growers  are 
widely  scattered  over  the  country,  thus  making  a  personal  canvass  impossible. 
The  only  recourse  was  to  send  out  written  requests  for  the  desired  information 
but  as  complete  lists  of  the  growers  of  various  drug  plants  are  not  available  it  is 
practically  certain  that  many  growers  were  not  called  on  for  a  report.  Moreover, 
another  element  of  uncertainty  was  introduced  by  the  fact  that  no  reply  was  made 
to  many  of  the  requests  sent  out.  It  must  therefore  be  distinctly  understood 
that  the  figures  given  later  in  this  report  are  to  be  taken  with  certain  reservations 
and  that  with  two  or  three  exceptions,  they  merely  represent  the  reported  produc¬ 
tion  which  may  be  far  from  the  actual  production. 


BELLADONNA. 


The  war-time  interest  in  drug  growing  was  chiefly  centered  on  belladonna, 
and  the  success  attained  by  some  growers  in  1917  was  reflected  in  the  increased 
acreage  planted  in  the  year  following.  The  general  distribution  of  the  acreage  and 
the  production  are  shown  in  the  accompanying  tabulation: 


Production  in  pounds. 


No.  of 


State.  growers. 

Average. 

Herb. 

Leaves. 

Stems. 

Root. 

Michigan . 

45-5 

20950 

10075 

2550 

9825 

Indiana . 

32-73 

2944 

III  14 

3680 

2445 

New  Jersey. . . 

34-75 

26725 

340 

25 

5050 

Pennsylvania. 

.  6 

4i  75 

1500 

11258 

1585 

3017 

California . 

95  63 

37675 

20984 

5500 

1430 

Maryland 

f 

Virginia 

West  Virginia 

Illinois 

.  6 

23-35 

1256 

5540 

2373 

510 

Wisconsin 

Oregon 

Iowa 

Total . 

273-71 

91050 

593  n 

15713 

22277 

This  tabulation  which  represents  reports  from  60  growers  and  an  area  of  273 
acres,  or  an  average  of  4.5  acres  for  each  grower,  shows  an  average  yield  of  ap¬ 
proximately  600  pounds  of  belladonna  herb  (including  leaves  and  stems),  per  acre. 
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From  136  acres  twenty-four  growers  harvested  it. 13  tons  of  root,  an  average 
production  of  164  pounds  of  root  per  acre.  Summarized,  the  total  production  for 
the  year  was  approximately  83  tons  of  herb  (including  leaves  and  stems),  and  11 
tons  of  root. 

The  average  yield  by  states  expressed  in  pounds  per  acre  was  as  follows: 
New  Jersey  780,  Michigan  703,  California  671,  Indiana  542,  Pennsylvania  343. 
These  data  are  insufficient  to  form  a  basis  for  any  sound  conclusions  as  to  the  section 
of  this  country  most  favorable  for  the  cultivation  of  belladonna.  It  can  be  stated, 
however,  that  so  far  the  results  in  California  have  been  less  favorable  than  were 
expected  Mr.  N.  R.  Mueller  of  the  Office  of  Drug,  Poisonous  and  Oil  Plant  In¬ 
vestigations,  visited  practically  all  of  the  plantings  of  belladonna  in  California 
during  the  summer  and  fall  of  1918  and  found  that  in  addition  to  the  acreage 
reported  above,  about  35  acres  planted  to  belladonna  had  not  been  harvested  on 
account  of  failure  of  the  crop.  He  also  found  that  the  potato  stalk  borer,  Tri- 
chobares  trinotata,  had  become  a  serious  pest  of  belladonna,  especially  on  plantings 
of  second  year  growth,  and  that  the  ravages  of  this  insect  had  introduced  a  large 
element  of  uncertainty  with  respect  to  this  crop.  Indeed  the  opinion  has  gained 
ground  among  growers  that  the  cultivation  of  belladonna  in  southern  California 
will  be  greatly  reduced  if  not  abandoned  in  the  near  future  unless  some  effective 
means  can  be  found  to  prevent  the  destructive  action  of  the  potato  stem  borer  on 
this  crop. 

CANNABIS. 

During  the  year  under  consideration,  the  quantity  of  cannabis  produced  was 
sufficient  to  meet  market  demands  for  the  American  grown  drug.  The  reported 
acreage  and  production  were  as  follows: 


No.  of 

No.  of 

Production 

State. 

growers. 

acres. 

in  pounds. 

Illinois . 

20 

30,000 

New  Jersey . 

9 

5.350 

Pennsylvania . 

3-75 

4.300 

South  Carolina . 

.  13 

29.50 

10,000 

Virginia . 

20 

10,000 

Total . 

.  18 

82 . 25 

59.650 

Owing  to  the  different  methods  employed  in  harvesting  and  preparing  cannabis 
for  market,  no  just  comparison  can  be  made  of  acre  yields  in  the  different  geo¬ 
graphical  locations.  The  South  Carolina  cannabis  is  produced  under  the  general 
supervision  of  a  representative  of  che  Bureau  of  Plant  Industry,  and  every  pre¬ 
caution  is  taken  to  keep  all  of  the  drug  marketed  from  that  state  up  to  the  phar¬ 
macopoeia!  standard.  After  the  flowering  tops  are  harvested  they  are  thoroughly 
cured  under  cover,  then  worked  over  by  hand  and  all  the  stems  and  large  foliage 
leaves  removed.  This  process  gives  a  drug  of  high  quality,  but  greatly  reduces 
the  net  or  marketable  yield  per  acre,  since  the  portion  rejected  often  equals  or 
exceeds  in  weight  the  part  which  is  regarded  as  suitable  to  offer  to  the  drug  trade. 

DIGITALIS. 

Judging  from  the  reports  received  the  cultivation  of  digitalis  does  not  as  yet 
appear  to  be  established  on  a  commercial  basis.  Small  areas  of  cultivated  digitalis, 
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usually  from  one-half  to  one  acre  in  extent,  were  harvested  in  Pennsylvania, 
South  Carolina,  Washington,  California  and  some  other  states.  The  figures  which 
are  available  do  not  warrant  even  an  approximate  statement  of  the  probable 
production  but  there  is  little  doubt  that  with  proper  encouragement  the  quantity 
necessary  to  satisfy  domestic  needs  would  be  readily  available.  In  some  sections 
the  yield  of  the  cultivated  drug  appears  to  be  quite  satisfactory,  and  unless  the  cost 
of  production  is  excessive  the  crop  should  show  a  profit  to  the  grower. 

In  addition  to  the  strictly  commercial  plantings,  digitalis  was  grown  on  a  rel¬ 
atively  large  scale  at  several  of  the  more  important  drug  gardens  which  are  main¬ 
tained  in  connection  with  a  number  of  Schools  of  Pharmacy.  Several  tons  of 
digitalis  leaves  and  a  quantity  of  seed  was  also  collected  from  plants  of  wild  growth 
in  the  general  region  of  the  Coast  Range  of  mountains  on  the  Pacific  Coast.  The 
possible  competition  of  this  wild  material  is  a  factor  that  must  be  taken  into  ac¬ 
count  in  the  future  development  of  the  production  of  digitalis  under  cultivation. 

CALENDULA. 

Calendula  continued  to  receive  the  attention  of  a  few  growers  in  1918,  not¬ 
withstanding  the  failure  of  the  market  to  recover  from  the  decline  in  prices  that 
was  precipitated  in  1916  by  the  importation  of  this  product  from  Japan.  The 
reports  at  hand  show  that  in  1918  two  acres  of  calendula  were  grown  in  New  York, 
six  acres  in  Massachusetts,  and  a  number  of  small  plots  in  Los  Angeles  County, 
California.  Some  growers  marketed  the  florets  only,  while  others  were  able  to 
sell  the  whole  flowers  in  both  the  fresh  and  the  dried  state.  Since  these  were  not 
distinguished  in  the  reports,  no  figure  can  be  given  for  the  total  production. 

SAGE. 

Although  sage  is  widely  grown  as  a  home  and  market  garden  crop,  a  com¬ 
paratively  small  number  of  growers  have  attempted  quantity  production  for  the 
spice  trade.  Efforts  in  this  direction  have  met  with  moderate  success  in  Wis¬ 
consin,  Missouri,  Ohio,  Massachusetts  and  South  Carolina.  A  total  of  12  growers 
from  these  states  report  the  harvesting  of  from  8  to  10  acres  of  sage  with  a  produc¬ 
tion  of  from  9,000  to  10,000  pounds.  The  yield  per  acre  ranged  from  300  to  1,250 
pounds,  the  lower  figure  being  largely  due  to  unfavorable  weather  conditions 
which  prevailed  in  some  sections  during  the  early  part  of  the  year. 

HENBANE. 

The  cultivation  of  henbane  has  continued  to  be  a  very  difficult  problem  for 
most  growers.  In  the  year  under  consideration  attempts  were  made  to  grow  hen¬ 
bane  in  a  number  of  states  but  with  little  success  except  in  Michigan,  where 
one  grower  at  least  has  been  able  to  produce  a  good  crop.  The  great  decline  in 
price  from  former  high  levels  and  the  difficulties  encountered  in  the  production  of 
henbane  seem  likely  to  retard  progress  in  the  cultivation  of  this  crop  at  least  for 
the  immediate  future. 

This  brief,  although  incomplete  r6sum£  of  the  situation,  may  serve  to  show 
something  of  the  extent  of  the  present  development  of  the  commerical  cultivation 
of  medicinal  plants.  It  is  evident  that  all  of  these  enterprises  are  small  and  that 
in  many  cases  they  can  hardly  be  regarded  as  having  passed  the  experimental 
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stage.  The  experience  of  the  past  few  years  seems  more  than  ever  to  point  out 
the  futility  of  depending  upon  a  large  number  of  amateur  drug  raisers  to  supply 
market  demands.  From  the  standpoint  of  the  drug  manufacturer,  a  constant 
and  reliable  source  of  supply  is  of  primary  importance,  and  it  is  believed  that  the 
interests  of  both  producers  and  manufacturers  will  be  best  conserved  by  restricting 
drug  growing  so  far  as  possible  to  those  individuals  who  are  in  a  position  to  under¬ 
take  the  work  on  a  permanent  business  basis. 


FERRUM  REDUCTUM.* * 

BY  CHARLES  H.  LAWALL  AND  J.  W.  E.  HARRISSON. 

The  standards  for  Ferrum  Reductum  were  changed  in  the  U.  S.  P.  IX  to 
provide  for  greater  definiteness  and  accuracy,  but  were  not  made  any  more  rigid 
than  were  the  requirements  of  the  U.  S.  P.  VIII  as  regards  the  more  important 
tests. 

The  test  of  greatest  importance  from  the  standpoint  of  the  prescriber  is  the 
test  for  limit  of  sulphide. 

Sulphide  in  reduced  iron  originates  in  the  process  of  manufacture  through 
the  fact  that  the  ferric  oxide  has  not  been  entirely  freed  from  soluble  sulphates. 
These  sulphates  in  the  process  of  reduction  are  changed  to  sulphides  and  enter 
into  combination  with  the  iron  to  produce  ferrous  sulphide.  The  objectionable 
character  of  this  impurity  will  be  appreciated  when  it  is  realized  that  Ferrum 
Reductum  containing  larger  amounts  of  sulphide  than  permitted  by  the  U.  S.  P. 
test,  will  give  evidence  of  the  fact  by  unpleasant  eructations  of  hydrogen  sulphide 
when  the  reduced  iron  comes  into  contact  with  the  hydrochloric  acid  of  the  gastric 
juices. 

When  the  present  standards  were  framed  prior  to  1914,  there  was  no  difficulty 
in  obtaining  supplies  of  proposed  U.  S.  P.  quality  nor  was  there  any  protest  on  the 
part  of  any  manufacturers  of  inorganic  chemicals,  who  were  consulted  in  framing 
these  standards,  that  the  requirements  could  not  be  met.  Shortly  after  the  U. 
S.  P.  IX  became  official  in  1916,  it  became  apparent  that  Ferrum  Reductum  of 
official  quality  was  not  being  supplied  by  the  manufacturers  and  wholesalers. 
Instead,  an  article  was  furnished  which  either  bore  the  anomalous  or  misleading 
subterfuge  “technical”  so  often  resorted  to  by  chemical  manufacturers  or  it  was 
stated  on  the  label  that  “it  contains  sulphides  in  slight  excess  of  the  U.  S.  P.  limit.” 

While  the  responsibility  lies  primarily  with  the  wholesalers  and  manufacturers 
for  furnishing  a  substandard  article  which  is  used  for  no  other  purpose  than  in 
medicine,  there  is  also  a  lack  of  watchfulness  evident  on  the  part  of  the  retail 
pharmacist  who  accepts  and  uses  such  an  inferior  article  in  filling  prescriptions. 

If  every  pharmacist  would  have  returned  to  the  manufacturer  each  package 
so  labeled  and  would  have  followed  this  action  with  a  vigorous  protest,  it  would 

not  have  taken  long  for  American  chemical  manufacturers  to  have  realized  their 

-  -  ,  -  • 

*  Read  before  Section  on  Practical  Pharmacy  and  Dispensing,  A.  Ph.  A.,  New  York 
Meeting,  1919. 
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lot  of  elixir  gets  divided  into  the  required  number  of  doses  by  the  many  con-’ 
sinners,  the  slight  variation  in  the  yield  of  the  tablets  is  entirely  lost  sight  of. 

\ow  let  us  consider  the  variation  in  the  weight  of  the  individual  tablets  them¬ 
selves.  It  would  be  an  endless  and  entirely  impracticable  task  to  attempt  to 
weigh  individually  all  of  any  large  lot  of  tablets.  Ten  tabets  were  taken  at 
random  from  each  of  ten  different  lots  that  had  been  made  by  different  machines 
j  thc  tablets  were  weighed  separately.  The  maximum  variation  was  found  to 
he  nine  percent,  from  the  average,  and  only  seven  tablets  in  the  hundred  to  vary 
ore  than  five  percent,  from  the  average.  This  variation  is  certainly  very  much 
je^s  than  with  any  of  the  other  methods  of  dispensing  medicines.  Does  it  not 
n1  therefore,  that  an  occasional  variation  of  10  percent,  or  even  15  percent,  in 
jK.  weight  of  one  tablet  from  the  average  weight  of  100  tablets  should  be  legally 
allowable?  Such  a  variation  would  be  considered  small  by  the  other  methods  of 
administering  medicines. 

In  conclusion  the  writer  wishes  to  emphasize  the  following: 

1st.  That  the  methods  of  dispensing  powders,  liquids,  and  capsules  present 
wide  variations  in  the  individual  doses. 

Jnd.  That  tablets  are  by  far  the  most  accurate  means  of  dispensing  medicine. 
>rd.  That  the  average  weight  of  a  large  number  of  tablets  should  contain 
.he  exact  amount  of  the  ingredients  claimed  by  the  label. 

4th.  That  a  permitted  variation  of  10  percent,  or  15  percent,  in  the  weight 
..f  individual  tablets  would  not  be  excessive  as  a  legal  standard. 

From  the  Laboratories  of  Parke,  Davis  &  Co.,  Detroit,  Mich.,  July  12, 
1913. 


CUNILA  MARIANA  L..  A  SUBSTITUTE  FOR  SPIGELIA. 


\V.  \V.  STOCKBERGER,  WASHINGTON,  D.  C. 


During  the  last  few  months  several  crude  drug  dealers  have  submitted  to  the 
writer  for  verification  commercial  samples  representing  recent  shipments  of  what 
was  supposed  to  be  pinkroot.  '  Upon  examination  the  larger  number  of  these  sam¬ 
ple-  proved  to  be  spurious.  The  sophistication,  however,  was  not  Ruellia,  the  usual 
adulterant,  but  a  new  one  which  was  identified  as  Cunila  Mariana  L. 

Virginia  is  given  as  the  type  locality  of  this  plant,  known  locally  as  American, 
mountain,  or  Maryland  dittany,  but  it  is  found  also  in  the  Ohio  valley  and  the 
States  bordering  on  the  Southern  Appalachians.  It  is  of  interest  to  note  that 
within  its  range  of  distribution  are  included  those  areas  in  which  both  Spigelia 
warilandica  and  Ruellia  ciliosa  are  most  abundant. 

By  the  gross  characters  of  its  roots  Cunila  may  be  readily  distinguished  from 
Spigelia.  The  dry  roots  of  the  latter  are  very  friable  and  break  readily  with  a 
fairly  smooth  and  usually  whitish  fracture,  while  roots  of  Cunila  do  not  break 
readily  but  when  sharply  bent  the  cortex  splits  off  from  the  tough  woody  part 
in  a  manner  strongly  suggestive  of  Ruellia.  The  microscopical  characters  of  the 
root  as  seen  in  cross  section  readilv  differentiate  Cunila  from  both  Spigelia  and 
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Ruellia,  but  further  mention  of  them  is  unnecessary  since  good  descriptions  of 
the  anatomy  of  all  three  plants  are  readily  available  in  the  literature.1 

An  effort  was  made  to  trace  the  source  which  supplied  this  new  substitute,  but 
aside  from  the  mere  statement  that  a  large  shipment  from  Kentucky  had  reached 
the  crude  drug  markets  of  the  East,  nothing  was  learned.  It  is  probable,  how¬ 
ever,  that  more  of  this  root  will  be  collected  and  marketed  and  it  may  be  possible 
eventually  to  determine  the  exact  locality  in  which  it  is  being  collected. 

It  is  an  open  question  whether  the  wholesale  adulteration  of  pinkroot  which 
has  been  so  much  in  evidence  during  recent  years  is  due  to  carelessness,  ignorance 
or  cupidity  on  the  part  of  the  collectors.  Manufacturers  using  this  drug  certainly 
can  not  afford  to  jeopardize  the  purity  of  their  preparations  by  using  the  false  or 
adulterated  pinkroot,  and  a  concerted  effort  to  drive  the  spurious  drug  out  of  the 
markets  is  highly  desirable. 

Some  definite  results  might  follow  if  the  large  dealers  in  pinkroot  were  to 
furnish  to  local  buyers  for  distribution  among  collectors,  a  leaflet  containing  a 
good  picture  of  the  spigelia  plant  and  a  warning  against  the  unsatsifactorv 
methods  of  collection  so  frequently  pursued. 


THE  COMMERCIAL  POSSIBILITIES  IN  GROWING  MEDICINAL 

PLANTS. 


F.  A.  MILLER,  M.  S.,  INDIANAPOLIS. 


The  commercial  possibilities  in  growing  medicinal  plants  are  now  recognized 
by  the  governments  of  England.  Austria  and  the  LTnited  States.  The  Interna¬ 
tional  Congress  of  Applied  Chemistry,  a  society  whose  able  efforts  toward  in¬ 
dustrial  development  are  now  universally  recognized,  is  taking  active  steps  in  the 
investigation  of  drug  plant  cultivation  through  an  international  committee.  Uni¬ 
versities,  private  institutions,  and  individuals  have  been  induced  to  broaden  their 
field  of  investigations  to  include  medicinal  plants. 

From  scattered,  disconnected  and  poorly  planned  investigations  of  a  minor 
character  this  work  is  gradually  being  organized  with  a  determination  that  in¬ 
sures  success.  The  dignity  with  which  this  movement  is  now  being  advanced 
removes  all  chances  for  doubt  as  to  the  practical  value  of  drug  growing.  The 
success  of  such  an  undertaking  will  of  necessity  depend  upon  the  commercial 
possibilities  presented.  The  work  in  the  United  States  has  now  reached  a  stage 
where  these  possibilities  must  be  carefully  considered. 

The  early  history  and  evolution  of  the  cultivation  of  medicinal  plants  within 
the  U.  S.  and  other  countries  has  been  treated  elsewhere  in  an  able  manner  by 
several  authorities  and  need  not  be  repeated  here.  It  might  be  well  to  add,  how¬ 
ever,  that  most  of  the  early  work  on  drug  growing  was  not  exhaustive.  It  gave 

’Holm,  Th.,  Medicinal  Plants  of  North  America,  No.  5.  Cunila  Mariana  L.  Merck’s 
Report,  vol.  16,  pp.  188-189,  1907. 

Stockberger,  W.  W.,  Pinkroot  and  Its  Substitutes,  Pharmaceutical  Review,  vol.  23,  pp. 
2-21,  33-47,  66-84,  97-107,  1907. 

Mansfield,  W,  M.  Ruellia  as  a  Spigelia  Substitute.  Druggists  Circular,  vol.  53,  pp. 
110-114.  1909. 
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The  Curing  of  Leaf  Drugs  with  Speeial  Keferener 
to  their  Appearance.* 

By  II.  //.  True  and  U\  II .  Stin'kheiwr. 

At  the  present  time  it  is  certain  tliat  many  more  crude  drugs 
are  bought  ami  sold  on  their  appearance  tlmn  on  their  tested 
physiological  properties.  It  is.  therefore  important  for  any  grower 
or  collector  of  crude  drugs  that  lie  should  strive  to  obtain  sightly 
articles.  In  this  discussion  especial  attention  is  given  to  leaf  drags 
since  it  is  more  difficult  to  obtain  the  desired  appearance  in  leaves 
than  in  other  types  of  crude  drugs  of  vegetable  origin. 

'Die  appearance  of  a  crude  leaf  drug  is  dependant  on  ill  the 
wholeness  of  the  leaf  and  (2)  on  the  color.  The  degree  to  which  the 
leaf  may  be  broken  is  largely  dependant  on  the  amount  of  moisture 
present.  Stramonium  leaf,  and  many  other  kinds,  when  containing 
less  than  5 '/«  of  water  are  apt  to  be  brittle.  If  too  dry  care  in  hand¬ 
ling  will  do  but  little  to  preserve  the  leaf  in  an  unbroken  condition. 

The  color  of  the  leaf  is  in  general  dependant  on  the  green  color¬ 
ing  matter  known  as  chlorophyll.  Chlorophyll  is  found  in  the  super¬ 
ficial  parts  of  plants  impregnating  minute  colorless  granules,  ex¬ 
periments  have  shown  that  light,  while  necessary  in  general  for  the 
formation  of  this  green  pigment,  when  present  in  too  great  intensity 
breaks  it  down,  the  result  being  a  substance  having  a  yellowish-green 
color.  Chlorophyll  is  also  decomposed  by  the  action  of  acids  even  in 
considerable  dilution  with  the  result  that  a  somewhat  similar 
yellowish-green  color  is  developed. 

In  addition  to  the  chlorophyll  bodies  the  cells  of  fresh  leaves 
contain  a  large  number  of  chemical  compounds  of  whose  nature  very 
little  is  known.  Many  of  them  are  in  all  probability  extremely  un¬ 
stable  and  out  of  reach  of  the  present  methods  of  chemistry.  Since 
the  juice  of  fresh  crushed  leaves  is  markedly  acid,  we  know  that  a 
considerable  amount  of  one  or  more  acids  is  present.  In  all 
probability  many  active  principles  exist  in  these  cells  in  a  dissolved 
state.  From  the  evidence  now  at  hand,  it  appears  likely  that  many 
substances  capable  of  reacting  when  brought  together  under  proper 
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conditions  exist  in  a  dissolved  state  in  the  cell  at  the  same  time 
without  any  such  reactions  taking  place.  Indeed,  some  investigators 
have  asserted  that  a  single  living  cell  may  contain  at  one  time  both  an 
.-a  id  and  an  alkali  so  isolated  as  to  prevent  their  coming  into  contact 
with  each  other.  This  isolation  is  brought  about  by  the  enclosing 
of  the  dissolved  substances  in  separate  vacuoles  surrounded  by  their 
membranes  of  protoplasm.  According  to  this  explanation,  the  sub¬ 
stances  are  kept  apart  by  special  membranes  of  living  material.  It 
has  lieen  shown  for  tannins  and  several  other  principles  that  such  a 
method  of  isolation  is  maintained. 

It  is  also  probable  that  enzymes  of  different  kinds,  located  at 
sindi  points  as  the  activities  of  the  plant  may  determine,  aye  found 
in  the  cells  of  fresh  leaves.  Among  these  enzymes  those  carrying  out 
oxidizing  processes  are  of  significance  in  connection  with  the  preser¬ 
vation  of  the  bright  color  of  leaf  drugs.  Those  enzymes  known  as 
oxidases  are  able  to  use  the  oxygen  of  the  air  in  bringing  about  the 
oxidation  of  tannins  and  other  compounds  with  the  development  of 
brown  products. 

It  is  clear  from  these  considerations  that  there  are  stored  in  the 
living  cell  various  substances  capable  when  mingled  of  producing 
bodies  which  have  an  unfavorable  effect  upon  the  green  color  of  the 
leaf  drug.  The  presence  of  moisture  in  quantities  sufficient  to  readily 
support  chemical  reactions  is  necessary  to  all  of  these  changes. 

The  most  conspicuous  modification  that  marks  the  drying  out 
of  a  leaf  is  the  loss  of  water  and  the  consequent  shrinkage  in  bulk. 
A  leaf  may  lose  water  up  to  a  certain  point  and  yet  the  cells  consti¬ 
tuting  it  may  not  be  killed.  When,  however,  the  water  loss  goes 
beyond  this  point  the  structure  of  the  most  unstable  substance,  the 
living  protoplasm,-  seems  in  some  way  to  be  injured  and  the  proto¬ 
plasm,  like  the  copper  sulfate  crystal  from  which  the  water  of 
crystallization  has  been  removed,  falls  to  pieces.  This  means  the 
destruction  of  the  protoplasmic  layers  surrounding  the  vacuoles  in 
which  the  various  isolated  compounds  are  held,  and  the  consequent 
permeability  of  these  retaining  membranes.  Should  the  enclosed 
substances  now  diffuse  together  they  will  react  according  to  the 
degree  of  mixture.  The  only  practicable  way  to  check  these  reactions 
is  to  continue  the  drying  process  until  there  is  not  enough  moisture 
left  to  support  them.  Thus,  further  drying  would  tend  to  limit  the 
undesirable  changes  initiated  by  the  previous  stage  of  desiccation. 
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Two  classes  of  reactions  are  likely  to  result  in  detriment  to  the 
appearance  of  the  drug:  (1)  the  acid  solutions  of  the  cell  by  acting 
on  the  chlorophyll  tend  to  give  the  product  a  yellowish  color;  (2) 
the  oxidizing  enzymes  acting  on  the  tannins  and  other  oxidizable 
compounds  present  give  the  product  a  brownish  color.  When,  in 
curing  a  lent  drug,  it  fails  to  lose  water  steadily,  especially  during 
the  earlier  stages,  enough  moisture  is  retained  to  support  not  only 
the  action  of  the  acids  on  the  chlorophyll,  but,  more  important  still, 
the  action  of  the  oxidases  on  the  oxidizable  substances  present,  the 
development  of  a  more  or  less  marked  brown  color  ensuing.  Hence, 
the  necessity  of  maintaining  a  steady  loss  of  water  from  the  leaf, 
especially  in  the  earlier  stages  of  curing. 

In  curing  drugs  by  artificial  heat,  if  the  temperature  to  which 
the  fresh  leaf  is  exposed  exceeds  about ‘oO0  a  cooked  appearance 
results,  accompanied  by  a  darkening  of  the  leaf.  This  may  be  ex¬ 
plained,  at  least  in  part,  by  what  has  already  been  indicated.  The 
protoplasm  is  kiled  by  the  action  of  the  heat  and  reacting  compounds 
are  freed  from  their  isolating  vacuoles  in  the  presence  of  an  abundance 
of  moisture.  Consequently,  chemical  reactions  take  place  with  great 
freedom,  resulting  in  the  relatively  complete  action  of  the  acids  with 
the  chlorophyll  and  in  the  more  prolonged  action  of  the  oxidases  on 
the  contents  of  the  cells,  both  of  which  processes  injure  the  color  of 
the  drug. 

The  following  practical  rules  for  the  curing  of  .leaf  drugs  may 
here  follow  by  way  of  summary.  Cure  leaf  drugs  in  such  a  way  that 
the  water  loss  is  steadily  maintained  during  the  process.  Dry  until 
a  degree  of  desiccation  is  reached  which  shall  inhibit  chemical 
reactions. 

If  artificial  heat  is  used,  be  careful  not  to  heut  the  fresh  leaf  to 
such  a  degree  as  to  thereby  injure  the  protoplasm  since  the  death 
of  the  cells  should  l»e  brought  about  only  through  water  loss. 

After  the  protoplasm  has  been  killed  carry  on  desiccation  more 
rapidly  until  chemical  reactions  are  inhibited.  Should  the  leaf  be 
collected  for  its  volatile  oils,  keep  the  temperature  low  but  do  not. 
fail  to  secure  a  steady  water  loss. 

8ince  strong  sunlight  changes  chlorophyll  to  a  greenish-yellow 
substance,  avoid  too  long  exposure  to  sunlight. 

Bureau  of  Plant  Industry,  lT.  S.  Department  of  Agriculture, 
Washington,  I).  P. 
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regular  supplies  of  quality  fiber  can  be  assured.  Is  now  recognized 
and  practical  way  to  accomplish  this  end.  With  the  experience  , 
the  irrigate*!  districts  of  the  Southwestern  States,  about  100  community  1  **3 
been  organized  during  the  last  3  years  in  the  main  Cotton  Belt  StM  •’•to 

the  cooperative  guidance  of  Federal  and  State  institutions  and  local  3 

tural  leaders.  In  1933  a  totul  of  approximately  300,000  acres  of  <V,  '  ' MJff| 

cotton  was  grown  in  the  main  Cotton  Belt  in  addition  to  about  Tskmh  ,  'fl 
in  the  Irrigated  valleys.  The  work  with  one-variety  communities  ""3 
extended  to  include  investigations  of  the  quality  of  the  filter  of  the  , 
grown.  In  order  to  obtain  fuller  information  on  the  spinning  quali;  V 

varieties  chosen  for  community  planting  and  also  as  a  basis  for  tho  , 
tton  of  varieties  showing  definitely  inferior  fiber. 

Diseases  and  disorders. — Special  attention  has  been  given  to  cotton  ;  „  , 
the  most  destructive  of  the  cotton  diseases.  The  studies  have  ii  ,  lu,j, 
laboratory  and  field  experiments,  and  though  no  effective  remedy  bus  , 
found,  new  information  is  being  obtained  on  various  aspects  0f  the  'pr.  i.'TS 
which  gives  promise  that  control  measures  may  eventually  be  develops! 

A  practical  method  for  preventing  the  occurrence  of  crazy  top,  u  <JU  ,  » 

responsible  for  heavy  losses  In  cotton  production  in  Arizona,  was  deili,'."*™ 
strated  in  1933.  On  calcareous  soils  it  was  found  that  irrigations  applied  w"-' 
sufficient  frequency  to  prevent  checking  of  growth  prevented  the  trouble. 

A  study  of  cotton  fiber  quality,  especially  the  effects  of  so-called 
conditions  resulting  from  high  temperatures  and  uneven  distribution  of  T3 
rigation  water  in  impervious  soil,  was  made  in  Arizona,  and  the  results  w ,.r, 
reported  in  Technical  Bulletin  392.  , 

FIBER  FLAX 

Breeding  and  agronomic  work  with  fiber  flax  was  continued  at  the  ti>-i<|3 
station  at  Corvallis,  Oreg.,  where  more  than  300  different  selections,  strainer 
or  varieties  were  grown  for  comparison.  In  a  test  in  a  farmer's  field,  Storm.,. 
Cirrus,  a  variety  from  northern  Ireland,  yielded  about  25  percent  more  tlaij 
J.  W.  S„  the  leading  variety  grown  in  Oregon  in  recent  years. 

Selections  were  tested  for  disease  resistance,  especially  to  flax  rust  and  tlaJ 
wilt,  at  Astoria,  Oreg. 

Samples  of  scutched  fiber  from  160  varieties  were  subjected  to  hackling! 
tests  in  a  linen  mill  at  Salem,  Oreg.  The  yields  of  dressed  or  hackled  tiu.J 
ranged  from  about  77  to  87  percent  of  the  original  weight  of  scutched  tiu-r1 
whereas  most  of  the  imported  Russian  flax  yields  less  than  60  percent. 

In  further  tests  on  different  soil  types,  the  Chehalis  series  produced  the] 
best  results,  as  in  tiie  preceding  year.  Well-drained  and  fertile  soils  of  the 
Willamette  and  Amity  series  gave  good  results,  and  poorly  drained  soiu 
of  the  Wapato  and  Dayton  series  produced  poor  flax.  Nitrogenous  fertilizers 
Increased  the  yield  and  apparently  did  not  injure  the  quality  or  the  tensile 
strength  of  the  fiber. 

Strong  claims  having  been  made  that  retting  flax  by  means  of  sesi-kcip 
soap  was  much  superior  to  any  process  now  in  use,  a  careful  test  was  made 
at  the  experimental  flax  mill.  This  test  demonstrated  very  definitely  n«t 
only  that  soap  retting  is  much  more  expensive  than  warm-water  retting 
but  that  it  is  practically  impossible  to  produce  a  satisfactory  fiber  from  s,, ar¬ 
retted  flax  straw. 

Fiber  flax  grown  at  the  New  Jersey  and  New  York  (Cornell)  Stations,; 
while  equal  in  quality  to  much  of  that  imported,  was  inferior  in  both  yield 
and  quality  to  that  produced  in  Oregon. 

The  Bureau  has  endeavored  to  counteract  the  misleading  statements  of  pro-  i 
moters  with  various  schemes  for  obtaining  funds  from  farmers  or  from  the 
Government  to  develop  a  fiber  flax  industry  by  methods  uot  yet  demonstrated.  I 

DIVISION  OF  DRUG  AND  RELATED  PLANTS 

W.  W.  Stockbeboeb,  Charge 

The  revival  of  hop  growing  following  the  repeal  of  prohibition  has  called 
for  increased  attention  to  this  crop,  and  the  Division  has  also  endeavored  to 
meet  the  unusual  demands  from  individuals  and  from  some  of  the  new  <i"v, ‘la¬ 
ment  organizations  for  information  and  advice  regarding  plants  yielding  drugs. 
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I..,  at  ini  oils,  perfunu  s.  ami  related  prod  ii<  Is.  in  ’lie  general  -earch  !'. -r  m.  \\  .Tops 
iving  commercial  |>osttihlHtles.  The  imlloy  lias  I  icon  not  to  enema aue  the 
,<twint  of  these  si«eclnl  crops  except  where  they  are  reasonubl}  promising. 

HOPS 

\  promising  beginning  has  h«>en  made  on  a  project  to  determine  factors 
.•ting  the  quality  of  Imps,  with  ti  view  to  improving  the  quallt.x  ot  American 
,.ps  a s  a  means  of  meeting  the  competition  of  the  forelgn-grown  hop.-  that  are 
w  imimrted  in  eonsideralile  ipiantlties.  ity  analyse-  of  many  samples  oh- 
,'«1  under  controlled  conditions  with  respect  to  harvesting,  drying,  and  haling 
,  j-  helieved  that  improved  practices  may  he  formulated  that  will  result  in 
.nor  iiuality  and  increased  prices.  Hops  are  grown  mainly  in  the  I’acilic  ('oast 
.  lies  and  in  New  York. 

Downy  mildew,  a  disease  which  is  a  constant  threat  to  the  hop-growing 
industry  in  Oregon  and  Washington,  has  been  a  subject  of  continued  study  in 
...ipcratlon  with  the  Oregon  station.  Two  methods  are  being  followed,  namely. 
pcl< |  practices  to  control  the  disease,  and  the  development  of  resistant  varieties. 

Field  practices  found  to  be  reasonably  effective  are  (1)  clean  culture  and 
jlie  removal  of  old  vines  from  the  tleld  in  the  fall;  (2)  application  of  fungicide 
In- is  to  the  crowns;  CO  removal  of  the  infected  growth  (spikes)  from  the 
r,iwns  in  the  spring;  and  (-it  spraying  vines  with  hordoaux  mixture.  The 
,,p  breeding  exjierinients  are  designed  to  develop  a  high-quality,  high-yielding 
\;iriety  resistant  to  downy  mildew.  Thousands  of  hybrid  seedings,  selections, 
,inl  introductions  have  been  grown,  and  several  promising  sorts  are  being 
further  tested  to  prove  their  commercial  value  before  making  them  available 
v  growers. 

INSECTICIDAL  PLANTS 

la  the  search  for  insecticides  harmless  to  human  health,  to  replace  poisonous 
chemicals  such  as  arsenic  and  lead  and  thereby  remove  any  possible  danger 
fr.ni  spray  residues  on  fruits  and  vegetables,  the  Bureau  is  studying  plants 
containing  insecticidal  substances.  Through  the  Division  of  Plant  Exploration 
;l„, |  Introduction,  derris  and  cube  plants  have  been  obtained  from  the  Tropics 
‘uid  other  plants  with  insecticidal  properties  are  being  sought. 

The  Division  of  Drug  and  Belated  Plants  is  making  a  survey  and  study  of 
the  native  plant  known  as  devil’s  shoestring  ( Cracca  r injin itnm),  the  root  of 
which  in  some  localities  contains  rotenone  and  probably  other  toxic  substances, 
wit  It  the  objects  of  determining  in  what  regions  the  plant  is  toxic  and  what 
conditions  of  soil  or  climate  cause  the  toxicity,  and  working  out  cultural 
methods  for  high  content  of  insecticidal  substances. 

Studies  and  tests  of  pyrethrum  have  been  continued.  This  plant  is  being 
crown  experimentally  in  a  nutnlier  of  places,  and  efforts  are  being  made  to 
develop  a  more  toxic  type  by  solution.  Business  interests  have  introduced  it  as 
a  commercial  crop  in  Pennsylvania,  and  it  seems  adapted  to  the  other  sections. 
Experiments  were  carried  on  at  the  Arlington  Exjierinient  Farm  (near  Wash¬ 
ington,  D.  C.),  to  test  the  feasibility  of  using  mechanical  means  for  harvesting 
and  threshing  the  crop. 

Experiments  are  also  being  conducted  by  the  Division  of  Tobacco  and  Plant 
Nutrition  in  developing  types  of  tobacco  of  high  nicotine  content  for  insecticidal 
purposes. 

OIL,  DRUG.  AND  PERFUMERY  PLANTS 

Safflower. — The  possibilities  of  growing  safflower  in  the  northern  (’.rent 
plains  as  a  source  of  drying  oil  to  augment  the  insufficient  supply  of  linseed 
nil  are  being  tested  in  a  practical  way.  Three  acres  of  the  crop  were  grown 
„t  the  Bureau's  stations  at  Huntley,  Mont,  aiul  Newell,  S.  Dak.,  to  maintain 
a  seed  supply  of  special  varieties  of  Russian  safllowcr  high  in  oil  content. 
Safflower  lias  proved  to  he  more  resistant  to  drought  than  some  of  the  crops 
generally  grown  in  that  region. 

Japanese  mint. — A  report  on  the  completed  investigation  of  the  pos-ibilitics 
,f  growing  Japanese  mint  in  the  United  States  as  a  source  of  natural  menthol 
was  made  available  during  the  year  by  the  publication  of  Technical  Bulletin  378. 

Perfumery  plants. — Ex|*erimonts  in  growing  lavender  for  tln>  production  of 
lavender  oil,  of  which  several  hundred  thousand  pounds  are  imported  annually, 
have  given  encouraging  results  In  the  Puget  Sound  area.  Oil  from  experi- 
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mental  planting  is  of  acceptable  quality.  Yields,  production  costs,  mid  uni) 
of  harvesting  with  machinery  to  reduce  labor  costs  are  being  studied. 

Attar  of  rose  has  been  the  subject  of  numerous  inquiries.  Incomplete  e\|„ 
meats  In  cooperation  with  the  Oregon  station,  discontinued  for  lack  of  !h 
indicate  that  the  yield  of  perfume  from  the  variety  of  rose  tested  (|  i  '  , 
Rrunner)  Is  lower  than  in  France,  the  quality  is  only  fair,  and  the  «•,, 
protluctlon  is  too  high.  It  is  possible  that  more  favorable  results  could 
obtained  in  other  regions  having  a  different  climate  and  lower  labor  ,-,,M 

DIVISION  OF  DRY  LAND  AGRICULTURE 

C.  E.  Lkhuitt,  <n  Charge 

The  Investigations  In  dry-land  agriculture,  conducted  at  lb  field  stations  ,;1 
the  semlarld  region  in  cooperation  with  State  exj»erlment  stations,  are  dir«s  t, ,[ 
to  basic  problems  of  that  region,  and  the  results  are  of  local,  regional.  ;i||1| 
even  world-wide  application.  About  5,000  plots  are  used  In  crop  rotation 
and  cultivation  experiments  with  about  25  crops.  Studies  are  made  to  ,|. 
termlne  the  best  methods  of  conserving  and  utilizing  tin*  limited  ralnfa  i 
what  crops  and  varieties  to  grow,  how  best  to  manage  pastures,  where  u 
safe  to  farm  and  where  not,  and  other  problems  of  dry-latul  farming,  ti  , 
large  body  of  data  assembled  is  useful  not  only  to  farmers  but  to  officials 
engaged  in  classifying  land,  and  will  certainly  lie  of  further  use  if  land  pm 
chases  are  undertaken  in  this  region  or  if  any  general  changes  in  tin.  IKl. 
of  the  land  are  made.  Two  projects — shelter  belts  and  pasture  management 
are  of  timely  interest  in  the  national  program  of  agricultural  readjustment. 

SHELTER  BELTS 

High  winds  are  the  rule  In  the  entire  Great  Plains  area,  and  farm  homo 
gardens,  and  orchards  require  protection.  To  provide  this  protection,  the 
stations  at  Mnmlan,  N.Dak.,  Cheyenne,  \Vyo„  and  Woodward,  Okla.,  Inn,, 
undertaken  wide  demonstrations  of  shelter-belt  plantings.  Some  of  tile  hnnlv 
trees  such  as  green  ash,  boxelder,  Chinese  elm,  Siberian  pea-tree  (cnrugnnni 
Ilnssian-olive,  northwest  |>oplnr,  and  evergreens  have  been  furnished  to  coop' 
crating  farmers  who  plant  and  tend  them  under  station  supervisfciii.  Almm 
3,000  farmers  are  cooperating  with  the  stations  in  growing  these  shelter 
belts,  and  more  than  5  million  trees  have  been  put  out.  Many  of  these  c<»>p 
erators  have  planted  fruit  and  vegetable  gardens  in  connection  with  their 
shelter  belts.  The  effect  of  the  shelter  belt  on  the  garden  has  been  pronounced, 
especially  when  contrasted  with  gardens  grown  in  the  open.  In  dry  .war-! 
the  majority  of  the  dry  land  gardens  that  survive  are  those  protected  In 
shelter  belts. 

The  season  of  1033  offered  many  opportunities  both  at  the  stations  ami  ,,M 
farms  for  comparison  of  the  drought-resisting  abilities  of  the  different  conifer 
sjieoies  that  are  generally  recommended  for  the  northern  Great  Plains.  West 
ern  yellow  or  ponderosa  pine  is  outstanding  in  its  ability  to  thrive  under 
adverse  moisture  conditions,  Scotch  pine,  which  in  the  past  has  generally 
been  considered  absolutely  hardy,  suffered  both  killing  back  of  leader  growth 
and  losses  in  stand.  White  spruce  and  Rlnck  Ilills  and  Colorado  blue  spru.v> 
were  rapidly  turning  brown  and  dying  as  a  result  of  the  drought.  The 
in  spruce  are  confined  chiefly  to  trees  in  southern  and  western  border  rows 
of  shelter  belts.  A  hardiness  rating  on  evergreens  at*  the  present  time  would 
undoubtedly  place  western  yellow  pine  at  the  head  of  the  list,  followed  b\ 
rod  cedar,  the  three  spruces,  Scotch  pine,  Norway  pine,  and  Jack  pine 

PASTURES 

It  lias  been  found  at  the  Mandan,  X.  Dak.,  station  that  although  a  rallier 
large  number  of  species  of  plants  grow  on  the  prairies  of  the  northern  Plains, 
only  125  or  30  of  them  are  important  to  grazing,  and  4  of  these  produce  aimin' 
half  the  forage.  IJy  experiments  in  cooperation  with  the  North  Dakota  sta¬ 
tion  it  tins  been  shown  that  7  acres  under  a  system  of  continuous  grazing  will 
support  a  steer  for  5  months  and  produce  a  gain  of  300  pounds.  IJy  following 
a  system  of  deferred  and  rotation  grazing  the  area  can  be  reduced  to  5  acres 
with  a  gain  of  275  pounds  and  the  pastures  will  be  maintained  In  better 
condition  in  respect  to  the  desirable  species.  It  has  been  found,  too,  that  with 
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THE  DRUG  KNOWN  AS  PINKROOT. 


INTRODUCTION. 

The  drug  known  as  pinkroot  is  derived  from  the  underground  por¬ 
tions  of  Spigelia  mnrilandica  L.  (PI.  I),  an  American  herb  now  found 
growing  most  abundantly  in  the  Southern  States  and  occurring  locally 
in  the  Mississippi  Valley  and  eastward.  It  came  into  use  in  America 
as  a  vermifuge  about  1723  and  because  of  its  valuable  properties  soon 
came  to  occupy  an  important  place  in  materia  medica.  Unfortunately, 
however,  conflicting  reports  on  its  physiological  effects  in  time  estab¬ 
lished  for  pinkroot  a  reputation  for  uncertain  action,  and  within  the 
last  tiftv  years  the  use  of  this  drug,  once  regarded  as  highly  reliable 
and  valuable,  has  greatly  decreased.  Since  it  has  seldom  been  held  at 
high  prices  the  cost  has  not  operated  to  drive  it  out  of  the  markets. 

The  cause  of  the  apparent  loss  of  high  efficiency  formerly  claimed 
for  pinkroot  has  engaged  the  attention  of  students  of  crude  drugs  for 
many  years.  The  demonstration  by  Dr.  R.  H.  True0  that  an  unsus¬ 
pected  substitute  had  crept  into  the  markets  and  to  a  considerable 
degree  replaced  the  true  article  has  explained  in  large  measure  the 
unfavorable  commercial  and  medical  status  of  pinkroot.  The  results 
here  outlined  of  a  detailed  study  of  pinkroot  and  its  more  important 
adulterants  may  serve  to  aid  collectors  in  discerning  the  real  pinkroot 
and  to  assist  drug  experts  in  distinguishing  the  plant  from  its  sophis¬ 
tications  in  its  commercial  form. 

TRADE  VARIETIES  OF  PINKROOT. 

The  complex  nature  of  the  material  put  upon  the  market  as  pink¬ 
root  has  long  been  known  to  the  drug  trade,  and  although  the  real 
nature  of  the  spurious  article  was  not  understood,  its  presence  was 
recognized,  and  various  sorts  of  pinkroot  came  to  be  distinguished  by 
definite  trade  names — e.  g.,  true  pinkrpot,  genuine  pinkroot,  south¬ 
ern  pinkroot,  Georgia  pinkroot,  East  Tennessee  pinkroot,  western 
pinkroot,  and  true  liber  pinkroot.  The  visible  differences  by  which 
these  trade  varieties  are  segregated  may  be  utilized  in  distinguishing 
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the  true  from  the  false  pinkroot,  as  it  is  now  definitely  known  that 
certain  of  the  trade  varieties  are  wholly  composed  of  worthless  sub¬ 
stitutes. 

In  many  cases  careless  or  unscrupulous  collectors  and  dealers  have 
not  regarded  the  distinguishing  features  of  the  various  sorts  of  pink¬ 
root,  or  have  been  ignorant  of  them,  with  the  result  that  very  general 
confusion  exists  as  to  the  character  of  the  real  drug  and  its  adulter¬ 
ants.  The  authors  of  some  prominent  publications  on  crude  drugs 
have  evidently  based  their  observations  on  trade  varieties  of  pinkroot, 
as  they  have  illustrated  and  described  one  of  the  most  important  adulter¬ 
ants  as  true  pinkroot. 

IDENTITY  OF  CHIEF  SUBSTITUTES. 

East  Tennessee  pinkroot  (Rue Ilia  ciliosa  Pursh),  a  member  of  the 
plant  family  Acanthaceae,  is  the  most  important  adulterant.  Observa¬ 
tions  on  the  plant  structures  present  in  commercial  samples  of  pinkroot 
convinced  Dr.  R.  H.  True,  in  1900,  that  the  chief  part  of  this  crude 
drug  consisted  of  a  substitute  instead  of  Spigelia  and  that  this  substi¬ 
tute  was  a  species  of  Ruellia.  In  trying  to  get  plants  of  pinkroot  for 
cultivation,  Doctor  True,  in  1903,  purchased  several  hundred  roots 
from  a  dealer  in  eastern  Tennessee.  These  roots  were  set  out  in  the 
testing  gardens  of  the  Bureau  of  Plant  Industry  at  Washington,  D.  C., 
and  the  plants  kept  under  close  observation.  On  developing  they 
were  found  to  differ  markedly  from  Spigelia,  and  upon  flowering  were 
identified  as  Ruellia  ciliosa  (PI.  II),  a  plant  which  had  never  appeared 
in  the  list  of  suspected  adulterants  prior  to  this  time. 

The  examination  of  the  microscopic  structure  of  this  plant  recalled 
at  once  the  figures  in  some  text-books  purporting  to  represent  Spige¬ 
lia  and  those  illustrating  an  article  by  Greenish  in  the  Pharmaceutical 
Journal,  1891,  on  the  structure  of  Phlox  Carolina ,  a  plant  which  had 
long  been  regarded  as  an  extensive  substitute  for  pinkroot.  It  was 
evident  that  a  double  confusion  existed  with  regard  to  Ruellia.  On 
the  one  hand  it  was  so  widely  mistaken  for  Spigelia  that  its  peculiar 
structures  have  been  regarded  as  diagnostic  of  pinkroot,  and  on  the 
other  it  was  recognized  as  a  substitute,  but  wrongly  regarded  as  Phlox, 
a  plant  lacking  many  of  the  striking  characteristics  of  Ruellia. 

In  order  to  satisfactorily  determine  the  relation  of  these  substitu¬ 
tions  to  the  true  pinkroot,  observations  have  for  three  years  been 
made  upon  plants  of  Spigelia,  Ruellia,  and  Phlox  under  cultivation  at 
Washington,  D.  C.,  and  fresh  material  secured  from  them  has  been 
used  in  making  a  comparative  study  of  their  structure.  The  results 
of  this  study  do  not  support  the  view  that  Phlox  is  an  adulterant  of 
pinkroot,  and,  moreover,  several  samples  of  a  substitution  supposed 
to  be  Phlox  have  proved,  upon  examination,  to  be  composed  entirely 
of  Ruellia.  It  is  only  through  long  and  familiar  observation  in  the 
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Plate  I. 


PlNKROOT  (SPIGELIA  MARILANDICA  L.). 
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Plate  II. 


East  Tennessee  Pinkroot  >  Ruellia  ciliosa  Pursh). 


METHODS  OF  DISTIxVGUISHING  PINKROOT. 
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living  condition  of  all  species  here  concerned  that  it  has  been^fteti- 
cablc  to  uncover  fully  the  true  relations  involved  in  the  drug  called 
pinkroot. 

MINOR  ADULTERANTS. 

Aside  from  Ruellia  the  adulterants  of  Spigelia  ina}T  be  regarded  as 
impurities,  due  in  the  main  either  to  the  carelessness  of  the  collector 
in  not  sorting  out  the  roots  with  which  the  plant  was  associated  in  its 
growth,  or  perhaps  to  a  lack  of  familiarity  with  the  plant  on  the  part 
of  young  or  inexperienced  collectors.  With  Spigelia  other  roots 
sometimes  occur  which  have  a  greater  market  value  than  the  true 
pinkroot,  and  therefore  can  not  be  regarded  as  intentional  adulterants. 
The  worthless  roots  frequently  present,  however,  may  have  been 
introduced  by  the  collector  with  full  knowledge  that  a  fraud  was  being 
perpetrated.  In  commercial  samples  of  pinkroot,  among  other  impuri¬ 
ties  have  been  observed  roots  of  golden  seal  {Hydrastis  canadensis  L.), 
serpentaria  {Aristolochia  serpen taria  L.),  soapwort  ( Saponaria offici¬ 
nalis  L.),  wild  yam  {Dioscorea  villosa  L.),  and  stoneroot  {Collinsonia 
canadensis  L.). 

METHODS  OF  DISTINGUISHING  PINKROOT  FROM  ITS  SUBSTI¬ 
TUTES. 

Once  familiar  with  tiie  true  pinkroot  it  is  hard  to  see  how  any  drug 
collector  could  confuse  it  with  the  plants  so  frequently  substituted  in 
its  place.  Spigelia  and  Ruellia  grow  over  large  areas,  largely  over¬ 
lapping  and  in  much  the  same  habitat,  and  have  on  the  whole  a  cer¬ 
tain  general  resemblance;  but  they  should  be  readil}-  distinguished  by 
observing  any  one  of  their  several  striking  characteristics. 

In  Ruellia  (PI.  II)  the  flowers  are  borne  scatteringly  along  the  stem 
in  the  axils  of  the  leaves;  in  Spigelia  (PI.  I)  they  are  aggregated  at 
the  top  of  the  plant  in  a  one-sided  spike.  In  Ruellia  the  pale  magenta- 
colored  corolla  forms  a  slender  tube  below,  expanded  upward  into  a 
broad,  flaring  limb.  The  anthers  and  style  are  not  protruded.  In 
Spigelia  the  corolla  forms  a  rather  broad  tube,  narrowest  at  the  throat, 
prolonged  upward  into  spreading,  narrow,  triangular  portions.  The 
exterior  is  brilliant  cardinal  in  color,  bright  j^ellow  on  the  inside;  the 
style  and  anthers  are  exserted.  The  leaves  of  Ruellia  are  bright  green, 
usually  short-petioled  or  sessile,  frequently  more  or  less  hairy.  In 
Spigelia  they  are  dark  green,  gloss}r,  and  sessile. 

In  the  crude  drug  the  forms  are  separated  1>jt  less  evident  gross 
characters.  Ruellia,  however,  has  a  coarser,  harsher  root  system  than 
Spigelia,  and  the  roots  show  a  tendency  to  lose  the  cortical  tissues, 
leaving  the  naked,  woody  cylinder  exposed.  The  roots  of  Spigelia  are 
delicate,  fibrous,  and  usually  very  numerous.  When  dry  they  break 
and  crumble  very  readily. 
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The  difference  in  structure  between  Spigelia  and  its  substitutions  as 
seen  under  the  microscope  are  usually  very  marked.  This  is  especially 
true  of  Ruellia,  the  only  important  adulterant  found  with  Spigelia, 
since  the  other  plant  parts  sometimes  present  are  usually  recognized 
by  their  gross  characters.  A  comparison  of  figures  1  and  2  will  show 

the  most  important  differences  in  minute 
structure.  The  numerous  cj^stoliths  present 
in  Ruellia  as  a  very  conspicuous  feature  are 
wholly  lacking  in  Spigelia  and  Phlox  ovata. 
The  large  sclereids  of  the  root  of  Ruellia  are 
not  found  in  the  other  two  plants,  and  starch, 

which  is  present 


in  Spigelia,  is 
absent  in  both 
Ruell  ia  and  Phlox. 

In  the  powdered 
form  Ruellia  al¬ 
ways  reveals  its 
presence  by  the 
numerous  stone 
cells  and  cysto- 
liths,  which  usual¬ 
ly  remain  intact 
even  in  finely  pow¬ 
dered  material. 
Powdered  samples 
of  the  under¬ 
ground  portions  of 
the  Phlox  at  hand 
gave  no  reaction 
for  starch.  The 
fineness  of  the 
starch  grain  of 
Spigelia  and  its 
lack  of  striking 
characters  render 
uncertain  its  iden¬ 
tification  among 
many  other  plant  starches  which  might  be  readily  introduced  in  the 
powdered  drug.  The  starch  grains  of  Spigelia  measure  about  4  /t, 
and  in  powdered  pinkroot  are  associated  with  parenchyma  cells  and 
long  light-colored  sclerenchyma  fibers.  The  absence  of  starch  from  a 
powder  supposedly  made  of  pinkroot  suggests  at  once  that  the  material 
is  not  Spigelia.  On  the  other  hand,  the  presence  of  starch,  while 
indicative  of  Spigelia,  is  by  no  means  conclusive  proof  of  its  presence. 

O 


Fig.  1.  Cross  section  of  root  of 
Spigelia viarilandicah.:  a,  ep¬ 
idermis;  b,  cortex;  d,  xylem; 
e,  cambium;  i,  pith;  j,  endo- 
dermis;  l ,  pericycle.  x  180. 


Fig.  2.  Cross  section  of  the  root 
of  Ruellia  ciliosa  Pursh.:  a, 
epidermis;  b,  cortex;  c,  bast 
fibers;  d,  xylem;  j,  endoder- 
mis;  l,  pericycle;  m,  cystoliths; 
n,  collenchyma;  o,  sclereids. 
X  150. 
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DRUG-PLANT  CULTURE  IN  1916.* 

BY  W.  W.  STOCKBERGEK. 1 

During  the  past  two  or  three  years,  the  production  of  literature  on  the  cultiva¬ 
tion  of  medicinal  plants  has  proceeded  with  what  may  well  he  called  a  breathless 
rush,  and  while  we  are  as  yet  far  from  being  certain  that  our  feet  are  on  firm 
ground,  nevertheless  it  is  highly  desirable  at  this  time  that  we  pause  for  a  while  to 
consider  well  the  direction  in  which  we  are  so  rapidly  moving.  It  i>  possible,  even 
probable,  that  unexpected  or  unconsidered  difficulties  will  be  encountered  at  no 
great  distance  ahead.  The  enthusiasm  and  optimism  responsible  for  the  tremen¬ 
dous  wave  of  interest  in  drug-plant  culture  which  has  indeed  gone  around  the  world 
has  for  the  most  part  stifled  the  voices  of  those  who  would  inquire  more  thor¬ 
oughly  into  the  economic  aspects  of  drug-growing  before  attempting  to  engage 
therein  on  a  commercial  scale.  The  shortage  in  botanic  drugs  with  the  corre¬ 
sponding  sharp  advance  in  prices  which  we  have  all  noted  during  the  past  two 
years  has  apparently  been  accepted  widely  as  an  indication  that  the  requirements 
for  these  materials  are  practically  unlimited,  that  the  supply  can  never  overtake 
the  demand,  and  that  the  present  inflated  prices  will  not  decline  from  their  present 
levels  at  least  for  a  long  time  to  come.  Although  the  total  output  of  medicinal 
plants  represents  but  a  very  small  fraction  of  the  world’s  commerce  in  agricultural 
products,  I  will  hazard  the  statement  with  little  fear  of  contradiction  that  there  has 
been  more  excitement  and  enthusiasm  manifested  about  the  cultivation  of  medic¬ 
inal  plants  than  there  has  with  regard  to  many  other  economic  products,  the 
value  of  which  exceeded  by  many  times  that  of  our  botanic  drugs  and  for  which 
the  world’s  necessity  is  at  least  equally  great.  In  the  United  States,  the  profits  to 
be  realized  from  the  cultivation  of  medicinal  plants. has  been  a  favorite  theme, 
both  from  the  platform  and  in  the  pharmaceutical  press.  Abroad,  patriotic  motives 
have  led  individuals  to  go  even  further,  and  as  a  result  the  cultivation  of  medicinal 
herbs  has  been  undertaken  in  a  number  of  countries  both  by  individuals  and  bv 
associations  formed  for  that  specific  purpose.  Among  these  may  be  mentioned 
the  Society  of  the  United  Irishwomen,  The  Herb-growing  Associations,  in  England, 
and  The  Medicinal  Plants  Board  in  Australia. 

It  is  gratifying  to  note  that  evidence  of  returning  sanity  as  regards  the  drug- 
plant  situation  is  now  accumulating  on  every  hand.  From  a  recent  writer  2  in 
The  Pharmaceutical  Journal  and  Pharmacist,  I  quote: 

“  The  enthusiasm  of  the  herb-growing  sisterhood  is  really  getting  almost  a 
nuisance.  A  friend  of  mine  who  occasionally  writes  for  the  press  tells  me  that 
in  a  thoughtless  moment  he  gave  his  printed  blessing  to  this  movement,  since 
when  rarely  a  day  passes  but  he  has  occasion  to  repent  him  of  his  vanity.  From 
all  parts  of  the  British  Isles  he  is  the  regular  recipient  of  letters  from  patriots 
who  took  him  too  seriously.  Medicinal  herb-growing  is  no  amateur’s  pastime, 
and  much  disappointment  is  bound  to  meet  those  who  think  it  is.  I  am  told  that 
merchants  have  been  offered  a  few  pounds  of  newly  collected  dandelion  roots  at 
105s.  a  cwt.  I  should  be  sorry  to  say  anything  to  discourage  the  praiseworthy 
intentions  of  that  vast  if  scattered  community  of  ladies  and  gentlemen  who  think 

•Read  before  Scientific  Section,  A.Ph.A.  Atlantic  City  Meeting,  1916. 

1  Physiologist  in  Charge  of  Drug-Plant  and  Poisonous-Plant  Investigations,  bureau 
of  Plant  Industry,  United  States  Department  of  Agriculture. 

*  The  Pharmaceutical  Journal  and  Pharmacist,  vol.  96,  p.  645,  June  24,  1916. 


KXIO 


AMERICAN  PHARMACEUTICAL  ASSOCIATION 

tlu‘\  can  help  their  country  by  turning  their  strawberry  beds  into  foxglove 
plantations,  hut  really  someone  ought  to  tell  them  they  are  on  the  wrong  track. 
(  Vcasionally  one  gets  a  gleam  of  common  sense  through  the  great  black  cloud 
of  ignorance.” 

Another  writer,'1  in  the  Chemist  and  Druijyist,  expresses  much  the  •'ante  idea 
as  follows: 

The  Cultivation  of  Medicinal  Plants. 

I  his  appears  to  be  catching  on  as  the  very  latest  hobby  for  ladies  who  have 
not  been  able  to  find  any  outlet  for  their  energies  in  the  usual  (war)  channels. 
I  use  the  term  “  hobby  ”  advisedly,  for  1  am  quite  sure  that  of  every  hundred 
people  who  take  up  plant  cultivation  and  gathering  at  least  ninety-nine  will  drop 
it  long  before  it  comes  to  be  a  paying  proposition.  It  appears  that  not  only  in  this 


Fic.  i. — General  view  of  the  medicinal  plant  garden.  College  of 
Pharmacy.  University  of  Nebraska. 


country,  but  in  some  allied  countries,  societies  are  being  started  for  the  promo¬ 
tion  of  this  subject,  and  where  there  is  behind  the  promoters  sufficient  capital 
to  ensure  a  few  years  of  labour  without  any  remuneration  there  is  the  possibility 
that  some  profit  will  by  and  by  be  made  in  the  undertaking.  At  the  best,  how¬ 
ever,  it  must  be  a  case  of  casting  their  bread  upon  the  waters  with  little  hope 
that  it  will  come  back  after  many  days,  much  less  come  back  ‘  buttered  too,  for 
certain,’  as  Biglow’s  Pious  l'ditor  phrased  it.  The  isolated,  spasmodic  efforts 
now  being  made  throughout  the  country  by  people,  themselves  unacquainted  with 
plant- farming,  and  depending  for  their  information  on  experts,  are  hardly  likely 
to  add  much  to  the  sum  total  of  drugs  cultivated  in  Great  Britain.” 

Prof.  J.  H.  Maiden,4  the  veteran  Government  Botanist  of  Australia,  in  a  recent 
discussion  of  the  cultivation  of  drug-plants,  insisted  on  great  caution  in  this  enter¬ 
prise  and  emphasized  the  fact  that  “  the  drug  industry  is  highly  technical  and  the 
willing  man  with  land  must  not  be  encouraged  to  engage  in  it  until  he  has  acquired 
the  necessary  culture  knowledge  and  has  suitable  land  well  situated  as  regards 
climatic  conditions  and  transport.”  Prof.  Maiden  rightly  points  out  the  danger 
of  over-production  in  certain  lines  and  urges  the  great  desirability  of  a  thorough 
organization  of  the  industry  in  order  that  time,  money  and  labor  may  not  be  use- 

•  *The  Chemist  and  Druggist,  vol.  88,  p.  41,  July  8,  1916. 

4  Botanical  Gazette  of  New  South  Wales,  vol.  28,  p.  134,  1906. 


1070 


JOURNAL  OF  THE 


lessly  expended  in  attempting  to  produce  materials  in  competition  with  other 
lands  Which  have  a  j>ositive  advantage  owing  to  their  favorable  conditions  of  pro¬ 
duction  or  cheaper  technical  labor  involved  than  in  many  of  the  processes  of 
producing  botanic  drugs. 

In  this  country,  there  is  a  growing  recognition  of  the  fact  that  prospective 
drug  growers  have  derived  many  false  ideas  from  the  numerous  well-meaning 
but  over-sanguine  newspaper  and  magazine  articles  recommending  drug  culture 
as  a  sure  and  easy  means  to  large  and  certain  profits.  However,  among  those 
who  have  given  the  matter  the  most  careful  consideration  the  opinion  i--  quite 
general  that  a  successful  and  permanent  drug-growing  industry  in  the  l  nited 
States  cannot  be  built  up  along  the  lines  which  have  been  so  widely  recom¬ 
mended.  There  is,  of  course,  ample  opportunity  for  those  who  would  grow  drugs 
not  for  profit,  but  for  patriotic,  philanthropic  or  sentimental  reasons,  but  as  a 
purely  commercial  proposition  drug-growing  presents  fully  as  many  difficulties 
as  any  other  specialized  crop  in  the  realm  either  of  agriculture  or  horticulture. 
It  is  well  to  reiterate  the  statement  which  I  have  frequently  made  in  other  con¬ 
nections  that  the  growing  of  drug-plants  offers  little  promise  as  a  side  crop  for 
general  farmers  and  that  conditions  in  this  country  are  far  more  favorable  to 
this  enterprise  if  entered  into  only  by  well  equipped  growers  who  do  not  need  to 
depend  for  their  livelihood  upon  this  industry,  and  who  have  sufficient  capital 
at  their  command  to  enable  them  properly  to  equip  and  maintain  the  enterprise 
until  it  can  be  put  upon  a  paying  basis. 

At  the  meeting  of  this  Association  held  at  Detroit,  in  1914,  I  presented  before 
the  Scientific  Section  a  paper  on  medicinal  plants  in  which  a  differentiation  was 
made  between  medicinal  plant  gardens  which  are  industrial  and  those  which  are 
pedagogic  in  their  functions  and  uses.  The  industrial  garden  was  defined  as  one, 
“  the  object  of  which  is  to  give  additional  information  concerning  our  agricul¬ 
tural  resources.”  It  is  gratifying  to  know  that  since  the  writing  of  that  paper 
there  has  been  a  substantial  and  I  trust  a  permanent  increase  in  the  public  interest 
in  gardens  of  this  character.  In  addition  to  the  several  industrial  drug  gardens 
now  maintained  by  the  Rureau  of  Plant  Industry  in  different  portions  of  the 
United  States,  there  have  been  developed  by  several  well-known  pharmaceutical 
manufacturers  highly  creditable  industrial  gardens  which  are  not  only  yielding 
information  with  respect  to  the  economics  of  drug-plant  production,  but  which 
are  also  supplying  in  part  the  manufacturer’s  requirements  for  certain  crude 
botanic  drugs. 

Occasions  are  conceivable  which  might  excuse  an  indulgence  in  glittering 
generalities  with  regard  to  these  gardens  and  there  is  no  gainsaying  the  fact 
that  as  a  rule  an  optimistic  or  rosy  discussion  of  drug-growing  meets  with  a  more 
ready  and  appreciative  acceptance  than  is  accorded  to  a  conservative  statement 
which  directs  attention  to  the  risks  and  drawbacks  which  will  be  encountered 
and  consider  only  material  which  is  well  within  the  realm  of  fact.  Artistic 
pictures  and  word-paintings  are  all  very  well  as  a  means  of  stimulating  interest 
in  the  subject  but  the  mere  desire  to  be  interesting  should  induce  no  one  to  place 
himself  in  the  questionable  position  of  prevailing  upon  a  fellowman  to  invest 
his  time  and  money  in  an  enterprise  with  the  expectation  of  deriving  profit 
therefrom  unless  he  can  produce  concrete  data  to  show  conclusively  that  such 
profits  may  be  expected  with  reasonable  certainty.  To  repeat  a  pertinent  illus¬ 
tration  used  on  a  former  occasion,  let  me  recall  the  statements  of  a  writer  in 
one  of  our  well-known  pharmaceutical  journals  who  recommended  the  castor  bean 
as  a  profitable  crop  “  on  rocky  and  otherwise  unprofitable  land,  on  hillsides  or 


AMERIC AN  PHARMACEUTICAL  ASSOCIATION  1071 

arid  desert  soil  "  in  the  Southwestern  States.  With  charming  naivete  this  same 
writer  later  made  the  admission  that  he  had  no  personal  knowledge  whatever 
■>  agricultural  conditions  ,n  the  Southwest.  A  contributor  to  a  recent  number 

'V  h-  A-  J°urnal  !>as  “Iso  made  some  surprising  recommendations  with 
regard  to  tins  same  castor  oil  plant.  Both  of  these  writers  apparently  entirely 
overlooked  the  fact  that  the  existence  of  a  demand  for  a  commodity  is  not  neces- 
saiilv  an  indication  that  it  is  a  commercial  possibility  in  this  country.  The 
market  requirement  may  be  large,  and  the  price  apparently  attractive,  but  other 
factors,  among  which  may  be  mentioned  the  price  of  land,  cost  of  labor,  competing 
crops,  and  transportation,  enter  so  largely  into  the  commercial  aspect  of  the 
question  that  they  practically  determine  whether  or  not  the  crop  is  a  commer¬ 
cial  possibility. 

It  would  seem  therefore  that  there  exists  at  present  a  great  need  for  the  mul- 


Fig.  2. — General  view  of  the  medicinal  plant  garden.  College  of  Phar¬ 
macy,  University  of  Minnesota.  • 

liplication  of  the  industrial  type  of  medicinal  plant  garden  in  order  that  there  may 
be  obtained  in  various  sections  of  the  country  dependable  data  on  the  commercial 
phase  of  drug-growing.  It  should  be  obvious  to  everyone  that  such  data  to  have 
any  practical  value  must  be  acquired  under  practical  commercial  conditions. 

During  the  past  two  years,  there  has  been  a  marked  increase  of  interest  in 
the  pedagogic  garden,  the  characteristics  and  functions  of  which  I  have  elsewhere 
discussed.5  The  number  of  educational  institutions  which  maintain  medicinal 
plant  gardens  in  connection  with  their  courses  in  pharmacy  is  rapidly  increas¬ 
ing.  Among  these  may  be  mentioned  the  Universities  of  Michigan,  Minnesota, 
Nebraska,  Wisconsin  and  Washington.  Similar  gardens  are  also  maintained 
at  Purdue,  Grinnell,  and  the  State  Colleges  of  South  Dakota  and  Washington. 
The  establishment  and  proper  support  of  a  medicinal  plant  garden  of  the  peda¬ 
gogic  type  as  an  adjunct  to  a  college  of  pharmacy  or  the  course  in  pharmacognosy 
of  a  university  should  be  of  direct  and  practical  benefit  to  the  students,  to  the 
university  itself,  and  finally  to  the  people  as  a  whole.  The  students  should  profit 
from  such  an  enterprise  largely  from  the  fact  that  they  can  be  brought  into 
direct  contact  with  medicinal  plants  which  are  in  a  ljving  state,  and  learn  at  first 


•Journal  of  the  American  Pharmaceutical  Association,  3:  1436-1440,  1914. 
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hand  the  processes  through  which  material  obtained  from  the  fresh  plant  must 
pass  befoie  it  becomes  the  finished  product.  They  will  thus  gain  a  broader  and 
more  comprehensive  basis  on  which  to  develop  in  them  an  appreciation  of  the 
necessity  for  a  high  standard  of  purity  in  crude  drugs  and  they  w  ill  also  acquire 
information  with  respect  to  opportunities  for  sophistication  or  impairment  of 
quality  through  faulty  methods  of  preparation  and  handling  and  hence  become 
better  prepared  to  exercise  the  care  and  judgment  necessary  in  the  selection  and 
use  of  crude  drug  products.  Their  interest  in  and  appreciation  of  Materia  Medica 
likewise  will  receive  a  great  stimulus  through  their  contact  in  an  objective  way 
with  crude  drugs  during  their  course  of  preparation.  Very  important  to 
the  students  also  will  be  the  thorough  grounding  in  the  economics  of  the  crude 
drug  trade  which  they  will  receive  through  the  proper  course  of  instruction  which 


Fig.  3. — Interior  view  of  the  medicinal  plant  laboratory,  College  of  Pharmacy. 

University  of  Minnesota. 

can  be  given  in  connection  with  a  pedagogic  garden.  The  student  who  will  make 
a  careful  record  of  the  expenditure  of  labor  (preferably  his  own)  necessary  to 
produce  a  given  quantity  of  diug  and  then  after  marketing  the  same  deducts  from 
the  returns  a  fair  allowance  for  his  work,  will  not  be  likely  to  become  infected  with 
the  erroneous  ideas  now  only  too  prevalent  concerning  the  enormous  profits  to 
be  derived  from  the  production  of  medicinal  plants. 

To  the  University  the  medicinal  plant  garden  is  an  invaluable  aid  and  resource 
in  teaching  materia  medica,  pharmacy,  pharmacognosy,  botany  and  forestry. 
The  pedagogic  garden  will  furnish  much  of  the  living  material  necessary  for  the 
first  year’s  work  in  botany,  and  in  the  pharmacy  school  the  double  purpose  will 
be  served  by  using  medicinal  plants  as  working  materials  in  the  teaching  of  mor¬ 
phology  and  general  plant  histology.  The  pedagogic  garden  also  affords  the 
student  the  means  for  pursuing  the  study  of  the  production  of  the  actual  drugs 
in  the  field  and  the  methods  of  their  collection  and  preparation.  The  supply  of 
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living  plants  which  can  he  obtained  front  the  garden  will  greatly  extend  the  op- 
portnnitN  for  research  work  on  the  part  of  advanced  students  of  pharmacy.  Most 
of  the  specifications  regarding  time  and  method  of  collecting,  curing  and  pre- 
serving  crude  drugs  are  based  on  tradition,  and  not  on  scientific  experiment,  and 
the  determination  of  the  relative  value  of  our  present  requirements  with  respect 
to  the  preparation  of  botanic  drugs  affords  an  almost  limitless  field  for  research. 
In  another  direction  also  the  study  of  the  variation  of  the  active  principle  among 
different  species  of  a  genus,  or  even  among  individuals  of  the  same  species,  affords 


Fig.  4.— Digitalis  and  hyoscyamus  seedlings  in  medicinal  plant 
laboratory.  College  of  Pharmacy,  University  of  Minnesota. 


great,  possibilities.  The  work  on  belladonna  now  being  conducted  by  the  Bureau 
of  Plant  Industry  is  an  illustration  of  this  type  of  research,  opportunities  for  which 
are  practically  without  number  and  many  of  which  may  easily  be  made  evident 
to  the  student  through  the  proper  use  of  the  medicinal  plant  garden.  By  this  means 
not  only  will  the  effectiveness  of  the  teaching  be  increased,  but  the  interest  and 
appreciation  of  the  students  in  this  line  of  work  will  be  aroused  and  held,  results 
both  of  which  are  quite  in  harmony  with  the  higher  interests  of  the  University. 

To  the  people  as  a  whole,  the  establishment- and  maintenance  of  the  pedagogic 
drug  garden  in  connection  with  our  institutions  of  learning  are  of  direct  value 
in  many  ways,  only  a  few  of  which  there  is  now  time  to  mention.  It  will  furnish 
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information  regarding  the  medicinal  plants  which  are  adapted  for  cultivation  in 
the  particular  locality  in  which  the  garden  is  located,  and  thus  in  time  provide  a 
fund  of  information  of  permanent  valye  to  the  agricultural  population  of  the 
region.  Such  information  will  be  of  especial  value  in  the  immediate  future,  since 
the  necessity  for  a  wider  diversification  of  the  agriculture  of  many  localities  is 
receiving  increased  recognition  and  further  since  for  large  areas  there  exists  prac¬ 
tically  no  reliable  data  regarding  the  agricultural  possibilities  for  medicinal  plant 
culture.  The  pedagogic  garden  properly  directed  will  perhaps  lead  to  the  develop¬ 
ment  of  the  larger,  and  in  some  respects  more  important  industrial  gardens  which 
in  turn  may  point  the  way  to  new  agricultural  industries.  Although  these  in¬ 
dustries  may  be  relatively  small  as  compared  with  staple  crops,  yet  they  will  con- 
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tribute  to  a  more  diversified  agriculture  and  afford  opportunities  for  an  individual 
here  and  there  to  add  to  his  income  or  better  to  ultilize  the  agricultural  facilities 
which  they  already  possess.  By  more  widely  diffusing  knowledge  respecting  me¬ 
dicinal  plants,  the  pedagogic  garden  should  lead  to  a  fuller  utilization  of  the 
natural  resources  of  the  country,  and  should  be  the  means  not  only  of  training 
students  who  are  to  be  pharmacists  along  these  lines,  but  also  of  arousing  a  wider 
interest  in  these  resources,  and  in  the  dissemination  of  knowledge  regarding  them 
and  their  inherent  possibilities.  If  the  garden  is  conducted  on  a  sufficiently  large 
scale,  it  will  furnish  data  on  the  production  of  drug-plants  which  when  properly 
prepared  and  disseminated  will  safeguard  the  people  of  the  country  from  loss 
through  ill-considered  ventures  in  drug-plant  cultivation.  The  country  is  now 
full  of  talk  about  the  enormous  prpfits  to  be  made  from  the  growing  of  medicinal 
plants,  all  of  which  means  nothing  if  it  cannot  be  supported  by  positive  concrete 
evidence  of  profits  realized  or  material  advantage  to  be  gained.  It  is  to  be  hoped 
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that  the  work  of  the  pedagogic  and  industrial  drug  gardens  will  continue  to  de¬ 
velop  hand  m  hand  and  that  by  means  of  the  trustworthy  data  acquired  from  each, 
the  commercial  production  of  botanic  drugs  in  the  United  States  mav  be  placed 
upon  a  sound  basis,  the  quality  of  drugs  of  this  class  be  increased,  and  a  general 
good  result  to  our  people  as  a  whole. 


DISCUSSION 

!<  \.  Lyman:  Ju.st  a  word  about  the  Drug* Plant  Garden  w..rk,  1  think  this  subject 
i*  very  important  at  the  present  time.  I  know  of  a  number  of  instances  where  there  was 
considerable  difficulty  in  making  the  officials  of  the  institutions  which  they  represent  become 
interested  in  the  drug-plant  garden  for  teaching  purposes.  Many  think  it  is  useless.  1  had 
li.it  condition  to  meet  in  Nebraska,  but  in  the  course  of  two  or  three  years  the  drug-plant 
garden  has  become  one  of  the  most  interesting  points  in  the  city  of  Lincoln,  and  I  find 
it  i-  being  advertised,  not  only  on  the  campus,  but  by  the  leading  commercial  club  and  1  find 
reference  to  it  in  the  leading  newspapers  ol  the  State.  It  has  given  the  people  a  very  different 
idea  of  pharmacy  :  because  of  the  fact  that  the  war  has  so  influenced  the  importation  of 
crude  drugs,  the  attention  of  the  people  has  been  called  to  the  necessity  of  getting  an  ade¬ 
quate  supply  of  crude  drugs,  and  the  war  lias  helped  this  matter  very  greatly. 

1  look  at  it  from  an  entirely  educational  standpoint  just  at  the  present  time.  The 
Regents  of  our  institutions  understand  that  it  takes  money  to  establish  a  laboratory,  and 
1  look  upon  the  drug-plant  garden  as  a  laboratory.  They  would  not  think  anything  of 
paying  seventy-five  to  a  hundred  thousand  dollars  for  a  laboratory  to  do  a  certain  thing, 
and  it  should  be  put  up  to  them  that  a  drug-plant  garden  represents  a  laboratory  and  has 
become  a  source  of  information  where  we  can  get  things  for  the  university  and  for  the 
college  of  pharmacy  which  we  cannot  obtain  in  any  other  way. 

Again,  the  drug-plant  garden  idea  has  been  an  inspiration  to  students  and  students 
have  begun  to  think  differently  about  the  study  of  drugs.  Many  students  go  out  from  the 
university  and  start  gardens  in  their  home  towns.  I  do  not  say  that  they  will  produce  a 
great  number  of  plants  and  largely  increase  the  supply  of  drugs,  but  they  are  interested 
in  the  professional  things  of  pharmacy.  It  interests  them  in  research  work,  in  that  they 
are  trying  to  produce  things  that  were  not  produced  before. 

I  want  to  personally  thank  Dr.  Stockberger  for  his  paper,  and  for  the  assistance  he 
has  given  me  in  helping  me  to  develop  the  garden  at  the  University  of  Nebraska,  not  only 
by  furnishing  available  material,  but  with  the  suggestions  he  has  given  me  from  time  to 
time. 

C.  E.  V anderkleed  :  By  way  of  encouragement  to  schools  of  pharmacy,  it  was  my 
privilege  last  year  to  pay  a  visit  to  the  University  of  Berlin,  and  while  they  have  beautiful 
laboratories,  well  equipped,  what  to  me  was  the  most  impressive  thing  was  the  botanical 
garden  covering  acres,  in  which  they  were  raising  every  plant — every  medicinal  plant — it 
was  possible  to  raise  in  that  climate.  Dr.  Thoms  became  quite  enthusiastic  in  telling  of 
its  value  to  the  student  by  being  able  to  go  out  into  that  garden  and  collect  a  plant  containing 
a  sufficient  amount  of,  say,  volatile  oil,  take  it  into  the  laboratory  and  properly  cure  it 
and  distil  the  volatile  oil  and  obtain  the  finished  pharmaceutical  product,  and  there  is  no 
reason  why  our  pharmaceutical  schools  should  not  have  this  same  advantage  for  their 
students. 
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PRODUCTION  OF  CRUDE  DRUGS 

Interest  in  the  possibility  of  deriving  profit  from  the  growing 
of  drug  plants  continues  from  year  to  year.  The  clearing  of  forests, 
(he  extension  of  the  areas  of  land  under  tillage,  and  the  activities  of 
drug  collectors  threaten  the  extermination  of  a  number  of  valuable 
native  drug  plants.  Annually,  large  sums  of  money  are  expended 
for  crude  drugs  imported  from  countries  where  they  are  grown  under 
conditions  of  soil  and  climate  resembling  those  of  many  localities  in 
the  United  States.  As  a  means  of  guaranteeing  the  future  supply 
of  crude  drugs  and  of  lessening  the  dependence  on  importations,  the 
cultivation  of  drug  plants  should  receive  continued  attention  and 
encouragement  whenever  circumstances  indicate  that  such  an  under- 
taking  might  be  attended  with  success. 

The  problems  presented  by  the  cultivation  of  drug  plants  are  not 
less  difficult  than  those  encountered  in  the  production  of  many  other 
crops.  Drug  plants  are  subject  to  the  same  diseases  and  risks  as 
other  crops  and  are  similarly  affected  bv  variations  in  soil  and  cli¬ 
matic  conditions.  They  require  a  considerable  outlay  of  labor,  the 
same  as  other  crops,  and  likewise  require  intelligent  care  and  han¬ 
dling.  They  are  subject  to  the  same  laws  of  supply  and  demand,  and, 
hke  other  products,  must  conform  to  the  consumer’s  fancy  and  to 
definite  trade  requirements. 

A  number  of  common  medicinal  plants  have  long  been  cultivated 
in  gardens  of  this  country,  either  as  ornamentals  or  as  a  source  of 
herbs  used  in  cookery  and  as  domestic  remedies.  A  few  of  these 
plants,  such  as  goldenseal,  wormwood,  wormseed,  and  peppermint, 
have  been  grown  commercially  for  sale  as  crude  drugs;  but  the  acre¬ 
age  devoted  to  their  production  has  been  relatively  small  and  for 
the  most  part  restricted  to  certain  localities.  Other  drug  plants 
which  occur  as  common  weeds  in  many  places  may  prove  to  respond 
to  cultivation;  experiments  should  then  be  undertaken  to  determine 
whether  it  is  profitable  to  grow  them.  In  this  connection  it  should  be 
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remembered  that  the  soil  type  very  often  is  an  important  limiting 
factor  in  propagating  different  kinds  of  plants.  Some  plants  grow 
best  in  well-drained  loam,  some  prefer  a  marsh,  some  require  soils 
rich  in  lime,  while  others  thrive  only  in  acid  soil.  The  soil  require¬ 
ments  of  all  plants  are  not  understood ;  in  fact  it  is  not  improbable 
that  better  comprehension  of  the  soil,  climatic,  and  cultural  conditions 
adapted  to  the  different  kinds  of  plants  will  enable  the  successful 
propagation  of  species  now  regarded  as  unsuited  to  cultivation.  In 
undertaking  the  growing  of  medicinal  plants,  therefore,  it  is  essential 
to  know  that  the  species  selected  for  cultivation  will  do  well  under 
the  conditions  of  soil  and  climate  existing  wThere  the  planting  is  to 
be  made.  When  necessary,  this  should  be  determined  on  small 
experimental  plots  before  undertaking  commercial  plantings. 

Assuming  that  the  soil  and  climate  of  the  situation  selected  are 
suitable  for  the  growing  of  drug  plants,  it  does  not  necessarily  follow 
that  they  can  be  produced  at  a  profit.  The  cost  of  production  and 
marketing  may  be  greater  than  the  amount  received  for  the  crop 
when  it  is  sold.  Some  drug  plants  not  well  suited  for  cultivation  on 
a  large  scale  may  be  found  profitable  when  grown  on  small  areas  as 
a  side  line.  On  the  other  hand,  some  may  be  produced  more  cheaply 
when  cultivated  on  a  scale  large  enough  to  warrant  the  use  of  labor- 
saving  devices  than  when  grown  on  small  areas  with  the  aid  of  hand 
labor  alone.  The  value  of  land,  the  cost  and  availability  of  labor, 
and  the  possible  returns  from  other  crops  are  all  factors  to  be  con¬ 
sidered  carefully.  On  account  of  the  variation  in  these  factors  ac¬ 
cording  to  locality,  the  same  crop  might  prove  to  be  profitable  in  one 
location  and  unprofitable  in  another.  It  is  for  these  reasons  that 
unqualified  statements  concerning  the  ease  and  profitableness  of  drug- 
plant  growing  should  not  be  taken  too  seriously. 

SOME  DRUG  PLANTS  SUITABLE  FOR  CULTIVATION  IN  THE  UNITED 

STATES 

The  number  of  drug  plants  which  may  be  grown  in  the  United 
States  is  large,  although  the  same  plants  are  not  equally  adapted  to 
the  conditions  of  soil  and  climate  prevailing  in  different  sections. 
Often  the  most  suitable  plants  for  a  particular  locality  can  not  be 
foretold,  especially  in  those  situations  where  no  attempts  have  yet 
been  made  to  grow  them.  In  such  cases  it  is  well  to  select  for  culti¬ 
vation  plants  w7hich  thrive  elsewhere  under  conditions  most  closely 
resembling  those  of  the  new  situation  in  which  it  is  proposed  to  grow 
them.  The  success  with  which  ordinary  field  or  garden  crops  can 
be  grown  will  in  general  indicate  the  possible  suitability  of  a  given 
location  for  growing  many  medicinal  plants.  Since  a  number  of 
native  medicinal  plants  which  in  their  wild  state  are  restricted  to 
certain  localities  have  been  successfully  cultivated  in  situations  far 
beyond  their  natural  range,  there  are  good  reasons  for  believing  that 
many  such  plants  will  thrive  in  sections  where  they  are  not  now 
grown.  However,  good  results  can  scarcely  be  expected  unless  the 
plants  are  placed  under  conditions  similar  to  those  in  which  they 
normally  thrive. 

In  suitable  soil  and  under  favorable  weather  conditions  the  follow¬ 
ing  drug  plants  have  been  found  to  thrive  well  under  cultivation  in 
numerous  places  in  the  Central  and  Eastern  States  and  will  probably 
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be  found  suitable  for  cultivation  in  many  other  situations 
difference  in  climatic  conditions  is  not  too  great: 


Anise. 

Belladonna. 

Camomile. 

Caraway. 


Conium. 

Coriander. 

Digitalis. 

Dill. 


Elecampane. 

Fennel. 

Henbane. 

Horehound. 


Sage. 

Stramonium. 

Tansy. 

Thyme. 


Some  perennials,  such  as  belladonna  and  digitalis,  are  only  partly 
hardy  and  would  be  subject  to  winterkilling  in  the  colder  sections. 
Such  plants  as  aconite,  arnica,  lovage,  poppy,  seneca,  valerian, 
and  wormwood  seem  to  thrive  best  in  the  northern  half  of  the 
United  States  in  situations  where  the  rainfall  is  well  distributed 
throughout  the  growing  season.  On  the  other  hand,  licorice  and 
wormseed  are  better  suited  to  the  warmer  climate  of  the  southern 


FIG.  1.— Lath  shed  affording  partial  shade,  especially  well  suited  for  growing  woodland 

plants 


half  of  the  United  States.  Aletris,  althaea,  angelica,  calamus,  orris, 
pinkroot,  peppermint,  spearmint,  and  serpentaria  are  adapted  gen¬ 
erally  for  situations  in  which  the  soil  is  rich  and  moist,  but  lavender 
and  larkspur  are  partial  to  well-drained  sandy  soil.  Ginseng  and 
goldenseal  occur  naturally  on  rich  soil  in  the  partial  shade  of  forest 
trees  and  can  be  cultivated  successfully  only  when  planted  in  wood¬ 
lands  or  in  specially  prepared  soil  under  artificial  shade  (fig.  1). 

GENERAL  CULTURAL  SUGGESTIONS 

The  special  details  of  cultivation  for  each  of  the  medicinal  plants 
mentioned  are  given  under  the  discussion  of  the  individual  species. 
Suggestions  which  are  of  general  application,  however,  are  here 
brought  together,  in  order  to  avoid  unnecessary  duplication. 

D  C5  / 
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PROPAGATION 

A  number  of  the  species  considered  later  can  be  grown  easily 
from  seed,  but  others  are  best  propagated  from  cuttings  or  by  di¬ 
vision.  Many  wild  medicinal  plants  are  much  more  difficult  to 
propagate  from  seeds  than  are  the  species  commonly  grown  in  gar¬ 
dens.  Likewise,  some  of  the  species  now  grown  abroad  and  suitable 
for  cultivation  in  this  country  are  not  easily  propagated  and  require 
special  conditions  if  good  results  are  to  be  realized. 

Seeds  of  the  better-known  varieties  of  medicinal  plants  are  regu¬ 
larly  listed  in  the  catalogues  of  numerous  seed  houses,  and  those 
which  are  less  common  can  usually  be  obtained  from  dealers  who 
make  a  specialty  of  one  or  more  of  these  species.  Plants  can  fre¬ 
quently  be  obtained  from  nurseries  or  from  dealers  in  hardy  orna¬ 
mentals.  The  catalogues  of  a  number  of  dealers  should  be  consulted 
and  the  varieties  for  propagation  carefully  selected.  In  ordering, 
the  medicinal  variety  should  always  be  called  for,  since  many  of  the 
related  ornamental  forms  which  are  listed  are  of  doubtful,  if  any, 
medicinal  value. 

SOWING  THE  SEED 

A  relatively  small  number  of  medicinal  plants  can  be  satisfactorily 
grown  from  seed  sown  in  the  field.  In  many  cases  this  method 
is  quite  uncertain,  and  with  some  plants  wholly  inadvisable.  In 
order  to  insure  a  good  stand  of  thrifty  plants  it  is  frequently  neces¬ 
sary  to  make  the  sowings  in  a  greenhouse,  hotbed,  or  coldframe  and 
at  a  suitable  time  transplant  the  seedlings  to  the  field.  Much  infor¬ 
mation  on  seed  germination,  hotbeds,  and  cold  frames  can  be  gained 
by  consulting  Farmers’  Bulletins  1673  and  1014,  entitled,  respectively, 
“The  Farm  Garden”  and  “The  City  Home  Garden.” 

The  preparation  of  the  soil  is  of  prime  importance,  whether  the 
sowing  of  the  seed  is  made  in  the  open  or  under  cover-  Many  seeds, 
especially  those  which  are  very  small,  do  not  germinate  well  in  heavy 
soils  or  in  those  which  are  cloddy  and  coarse  in  texture.  A  seed  bed 
prepared  by  thoroughly  mixing  equal  parts  of  garden  soil,  leaf  mold, 
well-rotted  manure,  and  clean  sand  will  be  suitable  for  the  germina¬ 
tion  of  most  seeds. 

The  depth  of  sowing  is  largely  governed  by  the  size  of  the  seeds 
and  the  character  of  the  soil.  In  general  the  smaller  the  seed  the 
less  the  depth  of  sowing.  Seed  should  be  covered  more  deeply  in 
light  sandy  soil  than  in  heavy  clay  soil.  Fall-sown  seeds  also  require 
a  greater  depth  of  covering  than  those  sown  in  the  spring.  The 
exact  quantity  of  seed  which  should  be  used  for  sowing  a  given  area 
can  not  be  definitely  stated.  The  same  kind  of  seed  will  be  found 
to  vary  widely  in  its  power  to  germinate;  hence,  the  percentage  of 
germination  should  be  ascertained  in  advance  of  sowing  and  the 
quantity  regulated  accordingly.  In  general  the  heavier  the  soil  the 
larger  the  quantity  of  seed  required.  If  the  plants  are  to  be  thinned 
out  or  transplanted,  or  if  thev  are  especially  subject  to  the  attacks 
of  insects,  the  free  use  of  seed  is  usually  advisable. 

When  plantings  are  made  in  open  ground  it  is  preferable  to  sow 
the  seed  in  rows  or  drills,  in  order  that  cultivation  of  the  soil  may 
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be  possible.  A  shallow  furrow  may  be  opened  with  a  rake  or  4r0t 
hoe  and  the  seed  sown  by  hand.  The  rake  or  hoe  may  then  be  used 
to  cover  the  seed  with  the  required  depth  of  soil.  It  is  much  more 
satisfactory  to  use  seed  drills,  such  as  are  commonly  used  by  market 
gardeners,  than  to  sow  by  hand,  since  with  the  drill  the  depth  of 
sowing  is  more  uniform  and  the  soil  is  compacted  over  the  seeds, 
thus  favoring  good  germination.  The  distance  between  the  rows  is 
determined  in  part  by  the  size  which  the  plants  attain  at  maturity, 
but  depends  chiefly  upon  the  method  of  cultivation  to  be  used.  A 
spacing  of  9  to  16  inches  between  the  rows  will  readily  permit  hand 
cultivation,  but  the  rows  should  be  about  3  feet  apart  if  horse-drawn 
implements  are  employed. 

CULTIVATION 

There  are  no  set  rules  for  the  cultivation  of  medicinal  plants, 
and  the  grower’s  experience  with  other  plants  must  be  relied  upon  as 
a  guide  in  many  of  the  details  of  cultivation.  As  a  general  rule, 
the  soil  should  be  worked  with  the  hoe  or  cultivator  at  frequent 
intervals  and  kept  free  from  weeds.  It  is  a  good  practice  to  culti¬ 
vate  after  a  hard  rain  as  soon  as  the  ground  is  sufficiently  dry.  Dur¬ 
ing  dry,  hot  weather  loss  of  moisture  from  the  soil  will  be  diminished 
by  frequent  shallow  cultivations. 

HARVESTING 

Drug  roots  are  usually  harvested  in  the  fall  or  at  the  end  of  the 
growing  season  of  the  plant,  but  they  may  also  be  harvested  early  in 
the  spring  while  still  dormant.  Roots  collected  during  the  growing 
season  often  shrink  excessively  in  drying  and  so  do  not  form  the 
most  desirable  product.  On  small  areas  either  a  spade  or  a  potato 
fork  is  a  suitable  tool  for  digging  most  roots;  but  if  the  area  is  large, 
labor  will  be  saved  by  using  a  plow  to  turn  out  the  roots,  especially 
with  such  crops  as  belladonna  or  burdock.  Most  roots  require  thor¬ 
ough  washing,  and  when  the  quantity  is  large  this  may  be  easily 
done  if  the  roots  are  placed  on  a  frame  covered  with  wire  mesh  and 
water  is  applied  by  means  of  a  garden  hose. 

All  roots  must  be  thoroughly  dried.  Large  or  fleshy  roots  are 
usually  split  or  sliced,  spread  in  thin  layers  on  clean  floors,  and 
stirred  or  turned  frequently.  Good  ventilation  is  essential,  as  several 
weeks  usually  elapse  before  the  roots  are  dry  enough  to  be  stored 
with  safety.  *  The  proper  point  of  dryness  is  indicated  when  the 
roots  break  readily  on  being  bent.  ’  The  time  of  drying  may  be 
reduced  to  a  few  days  by  the  use  of  artificial  heat.  For  this  purpose 
the  walls  of  a  well-inclosed  room  are  fitted  with  racks  or  shelves  to 
receive  the  roots,  or  large  trays  with  bottoms  made  of  slats  or  wire 
screen  are  suspended  one  above  the  other  from  the  ceiling.  The  room 
is  heated  by  a  stove,  and  the  temperature  maintained  between  125° 
and  150°  F.  Ventilators  must  be  provided  at  the  top  of  the  room 
to  carry  away  the  moisture  which  is  driven  off  from  the  roots.  Ordi¬ 
nary  fruit  driers  have  been  used  successfully  in  drying  roots  on  a 
small  scale,  but  special  drying  houses  or  kilns  will  be  necessary  for 
successfully  handling  crops  grown  on  an  acreage  basis. 

Leaves  and  herbs  are  usually  harvested  when  the  plants  are  in 
flower.  Picking  the  leaves  by  hand  in  the  field  is  a  slow  process,  and 
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time  may  be  saved  by  cutting  the  entire  plant  and  stripping  the 
leaves  atter  the  plants  have  been  brought  in  from  the  field.  If  the 
entire  herb  is  wanted,  it  is  preferable  to  top  the  plants,  for  if  they  are 
cut  too  close  to  the  ground  the  herb  will  have  to  be  picked  over  by 
hand  and  all  the  coarse  stems  removed.  As  a  rule,  leaves  and  herbs 
may  be  dried  in  the  same  manner  as  roots,  but  almost  without  excep¬ 
tion  they  are  dried  without  exposure  to  the  sun,  in  order  that  the 
green  color  may  be  retained  so  far  as  possible.  Information  on  the 
construction  of  drying  houses  is  contained  in  Farmers’  Bulletin  1231, 
“  Drying  Crude  Drugs.” 

Some  flowers  are  gathered  while  scarcely  open  and  others  as  soon 
after  opening  as  possible,  and  in  general  they  should  be  carefully 
dried  in  the  shade  to  prevent  discoloration.  Hand  picking  is  very 
laborious,  and  mechanical  devices  similar  to  a  cranberry  scoop  (fig. 
2)  or  seed  stripper  (fig.  3)  may  often  be  used  to  good  advantage.  A 
homemade  picker  may  be  constructed  as  follows:  From  a  stout 
wooden  box,  about  10  inches  wide,  14  inches  long,  and  6  inches  deep, 
remove  one  end  and  connect  the  opposite  remaining  sides  at  the  top 
with  a  stout  strip,  bvhich  will  serve  as  a  handle.  Drive  long,  slender 
wire  nails  through  an  inch  strip  of  wood  at  quarter-inch  intervals, 

thus  forming  a 
“  comb  ”  the  teeth  of 
which  should  be  about 
2  inches  long.  This 
comb  is  fastened  to  the 
bottom  of  the  box  in 
such  a  manner  that  the 
teeth  will  project  out¬ 
ward  through  the  open¬ 
ing  left  by  the  removed 

Fig.  2. — A  berry  scoop  suitable  for  harvesting  flower  cmirmnrr  tliia 

heads  of  large  size  cna;  un  Swinging  bills 

device,  teeth  forward, 
through  the  flowers,  the  heads  will  be  snapped  off  by  the  comb 
and  will  fall  into  the  box,  from  which  they  may  be  emptied  into 
suitable  containers. 

Seeds  are  harvested  as  soon  as  most  of  them  have  ripened  and 
before  the  pods  or  seed  capsules  have  opened.  Seedlike  fruits,  such 
as  anise,  coriander,  fennel,  and  wormseed,  are  harvested  a  little  before 
they  are  fully  ripe,  in  order  that  they  may  retain  a  bright,  fresh 
appearance,  which  adds  to  their  market  value.  The  machinery  used 
for  threshing  and  cleaning  ordinary  seed  crops  will  frequently  serve 
a  similar  purpose  for  seeds  of  medicinal  plants,  provided  the  proper 
adjustments  have  been  made.  Most  seeds  must  be  spread  out  to  dry 
and  turned  at  intervals  until  thoroughly  dried  before  they  can  be 
stored  in  quantity. 

DISTILLATION 

The  volatile  oil  obtained  from  many  aromatic  plants  by  steam  dis¬ 
tillation  is  often  their  most  valuable  product.  The  equipment  nec¬ 
essary  for  distilling  volatile  oils  consists  essentially  of  a  steam  boiler, 
a  retort,  and  a  condenser.  A  constant  supply  of  cold  water  must  also 
be  available.  A  common  type  of  retort  consists  of  a  circular  wooden 
vat,  about  6  feet  in  diameter  and  8  to  10  feet  deep  (fig.  4),  fitted  with 
a  removable  cover,  which  can  be  made  steam  tight.  Metal  retorts 
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made  of  boiler  iron  three-sixteenths  of  an  inch  thick  and  j 
with  wood  to  prevent  the  radiation  of  heat  are  also  used.  A  pipe 
leads  from  the  steam  boiler  to  the  bottom  of  the  retort  and  another 
from  the  top  of  the  retort  to  the  condenser,  one  form  of  which  consists 
of  a  coil  of  tin-lined  or  galvanized-iron  pipe  inclosed  in  a  jacket  through 
which  cold  water  is  kept  flowing  when  the  still  is  in  operation. 

When  the  retort  is  filled  with  aromatic  plants  and  steam  is  admitted 
through  the  pipe  from  the  boiler,  the  volatile  oil  is  extracted  in 
the  form  of  a  vapor,  which  is  carried  over  with  the  steam  to  the  con¬ 
denser,  where  both  are  condensed  to  liquid  form.  The  oil  and  water 
together  flow7  from  the  condenser  into  the  receiver,  one  type  of  which 
is  constructed  like  an  ordinary  milk  can  and  is  fitted  with  a  siphon 
leading  from  the  bottom,  through  wThich  the  water  is  drawn  off  to 
prevent  the  receiver  from  overflowing. 

Many  volatile  oils  will  float  on  the  wrater  and  may  be 
drawn  off  from  the  top  of  the  receiver  at  will.  Other 
oils,  such  as  sassafras  and  wintergreen,  are  heavier 
than  water,  and  should  be  collected  in  a  receiver  pro¬ 
vided  at  the  bottom  with  an  outlet  tap  through  which 
the  oil  may  be  drawn  off. 

The  cost  of  setting  up  a  still  will  depend  upon  wThat 
facilities  are  already  at  hand  and  upon  the  size  and 
efficiency  of  the  apparatus  installed.  It  may  easily 
range  from  a  small  sum  to  several 
thousand  dollars.  The  distillation  of 
volatile  oils  from  plants  is  described 
more  fully  in  Farmers’  Bulletin 
1555,  “  Peppermint  and  Spearmint 
as  Farm  Crops.” 

YIELD 

The  yield  that  can  be  obtained 

«  ,  ^  t  ,  i  •  /v _ i  Fig.  3. — A  seed  stripper  which  may  be 

trom  drug  piclllts  111  dlltGrent  local-  used  for  gathering  flower  heads" 

ities  will  naturally  vary  according  to 

the  suitability  of  "the  situation  for  the  plants  selected  for  cultivation. 
Even  in  the  same  locality  wide  variations  in  yield  will  result  from 
differences  in  the  lay  of  the  land  and  in  soil,  drainage,  and  seasonal 
conditions.  The  skill  of  the  grower  and  the  degree  of  care  and  atten¬ 
tion  which  he  bestows  upon  his  crop  are  also  factors  affecting  yield. 

Many  of  the  drug  plants  mentioned  in  this  bulletin  have  not  been 
grown  on  a  scale  large  enough  to  give  a  very  satisfactory  basis  for 
calculating  yields.  Acreage  yields  calculated  from  the  product  of 
small  garden  plots  are  generally  untrustworthy,  since  in  such  plots 
the  plants  are  usually  more  favorably  situated  with  respect  to  soil 
and  are  given  better  culture  than  w7hen  under  field  conditions.  More¬ 
over,  as  the  area  increases,  it  becomes  more  difficult  to  maintain  an 
approximately  perfect  stand  and  to  protect  the  crop  from  the  ravages 
of  insects  or"  other  destructive  agencies.  The  returns  from  small 
experimental  areas  can  at  most  be  regarded  as  only  an  indication  of 
the  yield  that  may  be  expected  under  favorable  conditions,  and  the 
prospective  grower  will  do  well  to  proceed  cautiously  until  he  has 
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determined  for  himself  the  possibilities  of  yield  in  his  particular 
location. 

MARKETING 

The  commercial  grower  of  drug  plants  can  not  give  too  much 
attention  to  the  problem  of  finding  a  satisfactory  market  for  his 
products.  Growers  who  live  near  the  cities  in  which  dealers  in  crude 
drugs  are  located  or  in  sections  where  wild  medicinal  plants  are 
collected  may  be  able  to  find  a  local  market,  but  in  many  situations 
the  local  marketing  of  crude  drugs  in  quantity  will  not  be  possible. 
In  such  cases  the  grower  should  send  samples  of  his  product  to  deal¬ 
ers  in  crude  drugs  or  to  manufacturers  of  pharmaceutical  prepara¬ 
tions  and  request  them  to  name  a  price  at  which  they  would  purchase 

his  crop.  The  mate¬ 
rial  for  the  samples 
should  not  be  speci¬ 
ally  selected  or  so  pre¬ 
pared  as  to  represent 
a  quality  higher  than 
that  of  the  whole  lot, 
since  this  would  give 
the  purchaser  just 
cause  for  making  a 
reduction  in  price  on 
delivery  or  for  reject¬ 
ing  the  whole  ship¬ 
ment.  It  is  well  to 
send  samples  to  a 
number  of  dealers, 
since  their  prices  will 
be  found  to  vary  with 
the  stock  on  hand  and 
trade  prospects.  Be¬ 
fore  selling,  the  state 
of  the  wholesale  drug 
market  should  be 
learned.  The  prices 
to  producers  are,  of 
course,  always  lower 
than  the  wholesale  price ;  nevertheless,  the  grower  who  is  informed  in 
respect  to  the  wholesale  market  will  be  in  a  position  to  judge  of  the 
fairness  of  the  prices  offered  for  his  crop  by  dealers. 

Under  special  conditions  some  crude  drugs  can  be  sold  at  a  ma¬ 
terial  advance  over  the  prevailing  market  price.  By  always  supply¬ 
ing  a  well-prepared,  carefully  selected  drug  of  high  quality  some 
growers  have  built  up  a  trade  in  their  particular  product  for  which 
they  obtain  extra  good  prices.  Dealers  and  manufacturers  also  some¬ 
times  make  contracts  with  reliable  growers  to  take  the  entire  crop 
of  a  particular  drug,  thus  insuring  to  the  grower  a  definite  market 
and  good  prices  for  the  product. 

COMMERCIAL  PROSPECTS 

However  desirable  it  may  be  to  increase  the  available  supply  of 
crude  drugs  or  to  diminish  the  amount  of  money  now  sent  to  foreign 
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countries  for  these  products,  the  most  important  consideratiamr^or 
the  American  farmer  who  would  grow  drug  plants  is  the  prifeWffe 
profit  to  be  derived  from  such  an  enterprise.  Many  statements  to 
the  contrary  notwithstanding,  the  commercial  production  of  crude 
drugs  does  not  normally  present  unusual  opportunities  for  quick  re¬ 
turns  and  large  profits.  Knowledge  respecting  the  cultivation  and 
handling  of  medicinal-plant  crops  is  far  less  widespread  than  in  the 
case  of  such  generally  distributed  crops  as  fruits,  vegetables,  and 
cereals,  and  certain  individuals  have  taken  advantage  of  this  lack  of 
information  to  lead  the  public  to  believe  that  extraordinary  profits 
may  be  realized  from  growing  medicinal  plants,  even  in  a  situation 
no  more  promising  than  the  average  city  back  yard.  Such  persons 
are  interested  usually  only  in  the  sale  of  the  plants  and  seeds  for 
propagation  or  the  questionable  directions  for  their  cultivation,  and 
the  extravagant  claims  often  set  forth  in  their  alluring  advertise¬ 
ments  are  not  only  misleading,  but  frequently  have  little  basis  in  fact. 

The  market  demand  for  any  given  crude  drug  is  naturally  a  large 
factor  in  determining  the  prospects  for  its  commercial  production 
under  cultivation.  The  demand  for  a  number  of  drugs  is  quite 
variable  or  exceedingly  limited,  and  hence  insufficient  to  make  it 
advisable  to  raise  them  on  a  large  scale.  In  the  case  of  other 
drugs,  although  the  demand  is  fairly  constant  and  steady,  it  could 
probably  be  fully  satisfied  by  the  product  of  a  very  few  acres  of 
good  land.  It  is  evident  that  the  cultivation  of  any  considerable 
acreage  might  easily  result  in  overproduction,  with  a  consequent 
decline  in  market  price  to  a  point  where  production  would  not  be 
profitable. 

The  cultivation  of  drug  plants,  to  be  successful  in  this  country, 
will  probably  require  the  introduction  of  improved  methods  and  the 
extensive  use  of  machinery  to  replace  hand  labor  so  far  as  possible. 
Growers  of  mints  and  numerous  other  plants  yielding  essential  oils 
will  find  it  desirable  to  equip  themselves  with  a  suitable  distilling 
plant,  although  the  latter  can  not  be  operated  most  economically 
when  only  a  small  quantity  of  material  is  available  for  distillation. 
The  natural  tendency  wilf  be  to  increase  the  acreage  in  the  interest 
of  more  efficient  operation,  but  here  again  there  is  danger  of  overpro¬ 
duction,  and  prospective  growers  should  thoroughly  acquaint  them¬ 
selves  with  market  conditions  before  bringing  very  large  areas  under 
cultivation. 

Very  few,  if  any,  drug  plants  are  used  in  quantities  sufficient  to 
make  them  a  promising  crop  for  general  cultivation.  Many  of  the 
common  ones,  which  can  be  grown  and  prepared  for  market  with 
little  difficulty,  bring  but  a  few  cents  a  pound,  and  their  cultivation 
offers  little  prospect  of  profit.  A  number  of  the  high-priced  drug 
plants  must  he  given  care  for  two  or  more  years  before  a  crop  can  be 
harvested,  and,  since  expensive  equipment  is  usually  required  for 
their  successful  culture,  the  production  of  such  crops  offers  little  en¬ 
couragement  to  inexperienced  growers  who  are  looking  for  quick  re¬ 
turns  and  large  profits  from  a  small  investment.  The  production  of 
drugs  of  high  quality  requires  skilled  management,  experience  in 
special  methods  of  plant  culture,  acquaintance  with  trade  require¬ 
ments,  and  a  knowledge  of  the  influence  of  time  of  collection  and 
manner  of  preparation  on  the  constituents  of  the  drug  which  de- 
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termine  its  value.  Small  quantities  of  drugs  produced  without  re¬ 
gard  to  these  conditions  are  likely  to  be  poor  in  quality  and  so 
unattractive  to  dealers  and  manufacturers  that  the  product  will  nop 
be  salable  at  a  price  sufficient  to  make  their  production  profitable. 
In  general,  the  conditions  in  this  country  seem  far  more  favorable  to 
the  growing  of  drug  plants  as  a  special  industry  for  well-equipped 
cultivators  than  as  a  side  crop  for  general  farmers  or  those  whose 
chief  interest  lies  in  the  production  of  other  crops. 

Although  a  number  of  plants  which  yield  products  used  as  crude 
drugs  are  common  farm  weeds,  they  usually  occur  in  scattered  sit¬ 
uations  and  in  such  small  quantities  that  their  collection  would 
scarcely  prove  profitable  for  the  farmer.  Even  when  relatively 
abundant  it  is  a  matter  for  careful  consideration  whether  the  time 
and  labor  necessary  for  their  collection  might  not  be  otherwise 
employed  to  better  advantage.  Moreover,  it  is  not  always  easy  to 
distinguish  medicinal  plants  from  others  of  similar  appearance,  and 
collectors  not  infrequently  find  that  they  have  spent  their  time  in 
gathering  plants  practically  worthless  as  crude  drugs.  In  propor¬ 
tion  to  the  labor  required  in  their  collection,  relatively  low  prices 
are  paid  for  most  crude  drugs  obtained  from  wild  plants,  and  the 
farmer  who  turns  to  drug  collecting  as  a  source  of  additional  revenue 
will  probably  meet  with  disappointment. 

THE  CULTIVATION  AND  HANDLING  OF  DRUG  PLANTS 

The  following  cultural  directions  and  suggestions  regarding  the 
handling  of  a  number  of  drug  plants  have  been  compiled  in  part 
from  the  records  of  the  Division  of  Drug  and  Related  Plants  and 
include  data  procured  by  various  members  of  the  staff  of  that 
office  connected  with  testing  gardens  in  several  widely  separated 
localities.  The  probable  yields  per  acre  are  in  many  cases  estimates 
calculated  from  smaller  areas,  and  considerable  variation  from  the 
figures  given  must  be  expected  in  actual  practice.  The  prices  men¬ 
tioned  are  given  merely  to  indicate  the  comparative  value  of  the 
products  concerned  and  not  to  fix  the  actual  price  which  the  grower 
of  drug  plants  may  expect  to  receive.  This  will  depend  very  largely 
upon  the  state  of  the  market  at  the  time  the  crop  is  offered  for  sale. 

The  plants  mentioned  in  the  following  pages  were  selected  for 
discussion  because  information  regarding  their  cultivation  is  in  con¬ 
stant  demand.  The  purpose  of  this  bulletin  is  not  to  recommend 
these  plants  for  cultivation,  but  to  give  information  concerning  their 
culture  which  may  be  helpful  to  persons  who  are  considering  the 
production  of  drug  plants  on  a  commercial  scale. 

ACONITE 

Aconite  ( Aconitum  napellutt)  is  a  hardy  perennial,  introduced  from  Europe 
and  sparingly  grown  in  this  country  as  an  ornamental  garden  plant.  Both 
leaves  and  roots  are  very  poisonous,  the  latter  forming  the  official  drug.  Other 
varieties  than  Aconitum  napellus  are  also  grown  in  flower  gardens,  and  several 
species  occur  wild  in  the  United  States.  Since  the  official  species  readily 
hybridizes  with  related  varieties,  often  to  the  detriment  of  its  medicinal  prop¬ 
erties,  it  is  frequently  difficult  to  procure  seed  which  will  come  true  to  name. 

Aconite  seems  to  thrive  best  in  a  rather  cool  climate  and  will  grow  in  any 
rich  garden  soil,  but  a  well-drained  gravelly  loam  in  an  elevated  situation  ap¬ 
pears  most  suited  for  the  cultivation  of  this  plant.  It  may  be  grown  from  seed 
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sown  in  the  open  late  in  the  fall  or  early  in  the  spring,  or  plants  may  ne 
started  in  a  seed  bed  and  the  seedlings  later  transplanted  and  set  about  a  foot 
apart  in  rows  2  feet  apart.  The  preferable  method  of  propagation  is  by  divi¬ 
sion  of  the  roots  after  the  stems  have  died  down  in  the  fall,  since  thereby 
hybridization  may  be  avoided. 

The  plants  usually  flower  in  the  second  year  from  seed,  when  the  roots  may 
be  harvested.  It  is  preferable,  however,  to  defer  harvesting  until  the  stems 
have  died  down  in  the  fall,  when  all  the  roots  should  be  dug,  the  smaller  re¬ 
served  for  planting  and  the  larger  ones  washed,  sliced  lengthwise,  and  dried. 
The  leaves  are  also  harvested,  but  are  not  in  much  demand. 

Reliable  data  on  yield  are  not  available,  although  some  estimates  place  the 
yield  at  about  450  pounds  of  dry  root  per  acre.  The  American  market  is  sup¬ 
plied  with  imported  aconite  root,  for  which  the  price  in  July,  1935,  ranged 
from  16  to  17  cents  a  pound.  The  quantity  imported  in  1934  was  about  12.000 
IKHinds.  The  demand  for  this  drug  is  limited,  and  this  fact  together  with  the 
probable  low  yield,  makes  its  profitable 
cultivation  in  this  country  very  doubtful. 
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ALETRIS 

Aletris,  star-grass,  or  true  unicorn 
root  ( Aletris  farinosa ,  fig.  5),  is  a  native 
perennial  herb  of  the  lily  family,  found 
occasionally  on  sandy  soil  throughout 
the  eastern  half  of  the  United  States : 
also  frequently  occurring  in  the  pine 
and  oak  barrens  of  Alabama  and  Ten¬ 
nessee  and  elsewhere  in  the  South.  The 
root  is  used  medicinally. 

Aletris  is  a  slow-growing  plant  which 
seems  to  thrive  best  on  a  moist  and 
sandy  soil.  It  may  be  propagated 
either  by  division  of  the  rootstocks  or 
from  seeds.  The  seeds  mature  late  in 
the  summer,  and  should  be  sown  soon 
after  ripening,  in  a  well-prepared  and 
protected  seed  bed.  In  the  following 
spring  the  seedlings  may  be  transplanted 
to  their  permanent  situation  and  set 
about  a  foot  apart  in  rows  20  inches  or 
more  apart.  The  soil  about  the  plants 
should  be  stirred  frequently  and  kept 
free  from  weeds. 

The  root,  consisting  of  a  short  horizontal  x*ootstock  hearing  numerous  small 
rootlets,  may  be  harvested  in  the  fall  of  the  second  or  third  year.  In  prepar¬ 
ing  the  root  for  market  the  stem  and  leaves  are  broken  off  and  the  dirt  is 
removed  by  shaking  (or  washing,  if  necessary),  after  which  it  is  well  dried. 
There  are  no  available  data  on  the  probable  yield.  The  prices  in  July,  1935, 
were  from  30  to  31  cents  a  pound. 
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Fig.  5. — Aletris  ( Aletris  farinosa ) 


ALTHAEA 

Althaea  or  marshmallow  ( Althaea  officinalis)  is  a  perennial  herb  introduced 
from  Europe  which  now  grows  wild  in  marshy  places  near  the  sea  in  Massa¬ 
chusetts  and  along  tidal  rivers  in  New  York  and  Pennsylvania.  The  root  forms 
the  official  drug,  but  the  leaves  and  flowers  also  are  sometimes  used  medici¬ 
nally. 

Althaea  will  grow  well  in  almost  any  loose  garden  soil  of  moderate  fertility, 
but  tends  to  winterkill  in  situations  where  the  ground  freezes  to  a  considerable 
depth.  The  plants  may  be  propagated  from  seeds  or  from  divisions  of  the  old 
roots  made  early  in  the  spring.  The  seed  may  be  sown  in  the  open  in  shallow 
drills  at  least  3  feet  apart,  and  the  seedlings  should  he  thinned  to  stand  16 
inches  apart  in  the  row.  Under  good  conditions  the  plants  attain  a  height  of  8 
or  4  feet ;  therefore  close  planting  does  not  give  sufficient  room  for  full  de¬ 
velopment. 

In  the  second  year  of  growth  the  roofs  are  harvested,  washed,  peeled,  cut  into 
short  lengths,  and  thoroughly  dried.  Yields  at  the  rate  of  800  to  1,000  pounds 
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of  dry  root  per  acre  have  been  obtained.  The  price  in  July,  1935,  was  22  to  28 
cents  a  pound.  The  annual  importations  of  this  root  have  ranged  from  6', 000 
to  28,000  pounds  in  recent  years.  In  view  of  the  amount  of  hand  labor  required 
in  preparing  the  root,  the  relatively  low  price,  and  the  rather  limited  demand, 
the  cultivation  of  this  plant  for  profit  is  not  very  attractive. 

ANGELICA 

Angelica  ( Angelica  officinalis)  is  a  European  biennial  plant  of  the  parsley 
family,  sometimes  grown  in  this  country  as  a  culinary  herb  and  known  com¬ 
monly  as  garden  angelica.  The  fresh  stems  and  leafstalks  are  used  as  a  garnish 
and  for  making  a  candied  confection.  The  seeds  and  the  oil  distilled  from  them 
are  employed  in  flavoring,  and  the  aromatic  roots  are  sometimes  used  in 
medicine. 

Angelica  thrives  best  in  a  moderately  cool  climate  and  may  be  grown  in  any 
good  soil,  although  a  deep,  fairly  rich  loam  which  is  moist  but  well  drained 
will  give  the  best  results.  The  soil  should  be  deeply  plowed  and  well  prepared 
before  planting.  The  plant  is  most  readily  propagated  from  divisions  of  old 
roots,  which  may  be  set  either  in  the  fall  or  in  the  spring  about  18  inches  apart 
in  rows.  The  seeds  germinate  very  poorly  if  more  than  1  year  old,  and  it  is 
best  to  sow  them  as  soon  as  they  are  ripe  in  a  seed  bed,  which  should  be  kept 
moist  by  frequent  watering  if  necessary.  Early  in  the  following  spring  the 
seedlings  are  transplanted  and  set  about  2  feet  apart  each  way  in  their  per¬ 
manent  location.  Plants  may  also  be  obtained  from  seeds  sown  in  March  in 
a  spent  hotbed  or  in  a  coldframe.  In  order  to  increase  the  root  development, 
the  plants  are  often  transplanted  a  second  time,  at  the  end  of  the  first  year’s 
growth,  and  set  3  or  4  feet  apart.  For  the  same  reason  the  tops  are  often 
cut  back  to  prevent  the  formation  of  seed.  During  the  growing  seasons  the 
soil  should  be  kept  mellow  and  free  from  weeds  by  frequent  cultivation. 

The  roots  are  usually  harvested  in  the  fall  of  the  second  year,  but  sometimes 
those  of  the  first-year  plants  are  marketed.  After  being  dug,  the  roots  are 
washed  and  dried  in  the  open  air.  In  order  to  keep  out  insects  and  to  preserve 
the  aroma  it  is  best  to  store  the  dried  root  in  tin  containers  which  can  be  tightly 
closed.  The  root  of  the  European  or  garden  angelica  found  in  our  drug  markets 
is  imported  largely  from  Germany.  During  the  last  few  years  the  wholesale 
price  has  averaged  from  65  to  70  cents  a  pound. 

The  root  of  a  native  species  of  angelica  (A.  atropurpurea) ,  commonly  called 
American  angelica,  also  occurs  in  the  drug  markets  of  this  country.  It  is 
collected  from  wild  plants,  and  the  price  to  collectors  in  former  years  usually 
ranged  from  6  to  10  cents  a  pound.  The  prices  for  the  root  in  July,  1935, 
were  25  to  26  cents  a  pound. 

ANISE 

Anise  ( Pimpinelia  anisum)  is  an  annual  herb  of  the  parsley  family,  widely 
cultivated  in  Europe  and  to  a  limited  extent  in  this  country,  chiefly  in  Rhode 
Island.  Although  this  plant  may  be  grown  quite  generally  throughout  the 
United  States,  it  has  been  found  difficult  to  bring  the  crop  to  maturity  in 
northerly  situations  where  the  growing  season  is  short  or  in  the  South  where 
the  climate  is  hot  and  dry.  It  is  grown  chiefly  for  its  aromatic  seeds  (fruits), 
which  are  used  medicinally  and  also  in  baking  and  for  flavoring  confectionery. 
The  oil  distilled  from  the  seeds  is  used  medicinally  in  cordials  and  also  for 
flavoring  various  beverages. 

Anise  thrives  best  in  a  light,  moderately  rich,  and  well-drained  loam  which 
has  been  carefully  prepared  for  planting.  It  is  grown  from  seed,  which 
is  usually  sown  early  in  the  spring  directly  in  the  field,  since  the  seedlings 
are  unfavorably  affected  by  transplanting.  The  seeds,  which  should  not  be 
more  than  2  years  old,  are  sown  thickly,  about  two  to  the  inch,  and  covered 
one-half  inch  deep.  Since  the  plants  develop  very  slowly,  seed  should  not  be 
sown  in  weedy  soil.  When  the  seedlings  are  2  to  3  inches  high  they  are  thinned 
to  stand  6  inches  apart  in  the  row.  The  rows  may  be  18  inches  or  3  feet 
apart,  depending  on  the  cultivation  intended.  An  ounce  of  seed  should  sow 
a  row  150  feet  long,  and  about  5  pounds  will  plant  an  acre  when  the  rows  are 
3  feet  apart.  The  plants  should  receive  frequent  and  thorough  cultivation 
throughout  the  growing  season. 

About  three  months  from  the  time  of  planting  the  plants  will  blossom,  and 
a  month  later  the  seed  should  be  matured  sufficiently  for  harvesting.  As  soon 
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as  the  tips  of  the  seeds  turn  ft  grayish  green  color  they  should  be  harvested^ 
for  if  allowed  to  remain  exposed  to  the  weather  they  quickly  turn  brown  or 
blacken.  The  plants  may  be  pulled  by  hand  and  stacked,  tops  inward,  in  heaps 
about  6  feet  high,  or  they  may  be  mowed  and  at  once  built  up  into  cocks  of 
the  same  height.  In  about  four  or  live  days  the  seed  will  have  ripened,  after 
which  it  should  be  threshed  out  and  thoroughly  cleaned. 

Yields  of  anise  seed  are  quite  variable,  since  the  p'ant  is  very  sensitive  to 
unfavorable  weather  conditions.  In  a  good  season  from  400  to  600  pounds  per 
acre  may  be  reasonably  expected.  The  prices  in  July,  1935,  ranged  from  9  to  12 
cents  a  pound. 

ARNICA 

Arnica  ( Arnica  montane)  is  a  herbaceous  perennial  plant  of  the  aster  family, 
native  in  northern  and  central  Europe,  where  it  thrives  in  the  cool  climate  of 
the  mountain  meadows  and  upland  moors.  The  flowers,  leaves,  and  roots  are 
employed  in  medicine. 

Arnica  requires  a  marshy  soil,  abundant  rainfall,  and  a  cool  climate  for  its 
best  development.  It  is  propagated  by  divisions  of  the  roots  or  from  seeds 
sown  in  either  the  fall  or  the  spring.  Seed  may  also  be  sown  in  August  in  a 
seed  bed  and  the  plants  transplanted  the  following  spring  to  stand  about  18 
inches  apart  in  the  row.  The  flowers  may  be  harvested  the  second  year  and 
the  roots  after  three  or  four  years. 

Arnica  is  not  produced  commercially  in  the  United  States,  and  the  small 
quantity  imported  annually  is  apparently  sufficient  to  meet  the  market  de¬ 
mands.  Its  cultivation  presents  many  difficulties,  and  efforts  to  grow  it  in 
the  milder  portions  of  this  country  have  generally  proved  unsuccessful.  In 
July,  1935,  the  flowers  were  reported  at  15  to  16  cents  a  pound  and  the  root  at 
38  to  40  cents. 

BELLADONNA 

Belladonna  or  deadly  nightshade  ( Atropa ■  belladonna )  is  a  large,  poisonous 
perennial  which  occurs  wild  in  Europe,  where  it  is  also  cultivated.  Both  the 
leaves  and  the  roots  are  important  crude  drugs.  In  recent  years  it  has  been 
cultivated  to  some  extent  in  this  country,  but  it  is  likely  to  winterkill  in  the 
colder  sections. 

Belladonna  may  be  propagated  in  a  small  way  from  cuttings  of  the  young 
shoots  rooted  in  moist  sand  in  the  usual  manner  or  from  divisions  of  the  fleshy 
rootstocks  made  early  in  the  spring,  but  it  is  most  readily  grown  from  seeds 
which  may  be  thinly  sown  in  pots  or  well-drained  boxes  in  a  cool  greenhouse 
in  midwinter  or  in  a  sheltered  place  in  a  garden  early  in  the  spring.  When 
the  seedlings  are  large  enough  to  handle  they  should  be  transplanted  singly  to 
small  pots  or  pricked  out  in  flats  or  shallow  boxes  of  light,  rich  soil,  placing 
them  about  2  inches  apart  each  way,  as  with  tomato  or  other  vegetable  plants 
intended  for  field  planting.  In  the  spring,  as  soon  as  danger  from  frost  is  over, 
they  should  be  transplanted  to  the  field  and  set  about  20  inches  apart  in  rows 
30  or  more  inches  apart.  Sowing  seeds  in  the  field  or  transplanting  directly 
from  the  seed  bed  to  the  field  has  rarely  given  good  results  in  this  country. 
Belladonna  seeds  are  small,  and  if  well  handled  under  glass  or  in  protected 
seed  beds  1  ounce  should  produce  10,000  or  more  plants,  sufficient  to  set  an  acre. 

Belladonna  thrives  best  in  deep,  moist,  well-drained  loam  containing  lime, 
such  as  will  under  proper  fertilization  produce  good  garden  vegetables.  The 
preparation  of  the  soil  should  be  very  thorough,  and  consists  of  deep  plowing, 
in  either  fall  or  early  spring,  and  repeated  working  with  the  disk  or  spring- 
tooth  and  smoothing  harrows.  Weeds  should  be  kept  under  control  at  all  times 
and  the  soil  stirred  with  a  hoe  or  cultivator  at  intervals  of  about  10  days,  par¬ 
ticularly  after  each  hard  rain,  and  shallow  cultivation  given  in  hot,  dry  weather 
to  conserve  the  natural  moisture  of  the  soil.  Good  commercial  fertilizers,  such 
as  are  commonly  used  in  truck  gardens,  are  beneficial.  Those  containing  8  per¬ 
cent  of  phosphoric  acid.  4  per  cent  of  nitrogen,  and  4  per  cent  of  potash  are  the 
most  desirable,  and  should  be  applied  at  the  rate  of  about  600  pounds  per  acre. 
Stable  manure  at  the  rate  of  12  to  20  tons  to  the  acre  may  be  used  if  plowed 
under  when  the  ground  is  prepared. 

Belladonna  is  sometimes  affected  by  a  wilt  disease,  which  is  aggravated  by 
wet  soils  and  fresh  animal  manures,  and  the  foliage  is  greedily  attacked  by  the 
potato  beetle.  Dusting  with  lime,  soot,  or  road  dust  in  the  morning  when  the 
leaves  are  wet  with  dew  is  occasionally  effective.  The  destructive  attacks  of 
these  pests  are  usually  confined  to  the  seed  bed  or  to  first-year  plantings,  but 
the  insects  may  be  controlled  by  the  careful  use  of  insecticides. 
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The  leaves  are  picked  when  the  plants  are  in  full  bloom.  They  should  be 
carefully  handled,  to  avoid  bruising,  and  dried  in  the  shade  in  order  to  retain 
their  green  color.  A  hundred  pounds  of  fresh  leaves  yield  about  18  pounds 
when  well  dried.  One  crop  only  can  be  collected  the  year  of  planting,  but  two 
crops  are  gathered  in  each  of  the  next  two  or  three  years,  after  which  it  appears 
better  to  market  the  roots  and  make  new  plantings.  While  only  the  leaves 
should  be  collected  for  the  best  pharmaceutical  trade,  the  young  growth,  in¬ 
cluding  the  smaller  sappy  twigs,  has  medicinal  value  and  may  be  sheared 
from  the  plants  and  dried  in  the  same  manner  as  the  leaves.  The  ease  of 
collection  and  the  increased  weight  of  material  may  render  the  latter  method 
more  profitable. 

The  roots  alone  are  not  as  profitable  as  the  leaves.  The  best  roots  are 
those  of  the  second  and  third  year’s  growth.  They  are  harvested  in  the  fall 
after  frost,  the  tops  being  mowed  and  raked  off  and  the  roots  turned  out  with 
a  deep-running  plow,  or  with  a  potato  fork  if  the  area  be  small.  They  are 
carefully  washed  and  cut  into  about  4-inch  lengths,  the  larger  pieces  being 
split  lengthwise  to  aid  in  drying.  Thorough  drying  either  in  the  sun  or  with 
mild  artificial  heat  is  essential ;  otherwise  the  roots  will  mold  when  stored. 

The  high  prices  paid  for  belladonna  during  the  war  greatly  stimulated  the 
cultivation  of  this  crop,  which  had  previously  been  grown  with  some  success 
in  California,  Michigan,  Indiana,  Pennsylvania,  New  Jersey,  and  some  other 
States.  In  1918,  273  acres  of  belladonna  were  harvested,  the  total  production 
being  about  83  tons  of  herb  (including  leaves  and  stems),  an  average  of  600 
pounds  per  acre.  From  136  acres  11  tons  of  root  were  harvested,  an  average 
of  164  pounds  per  acre.  Quotations  in  July,  1935,  were  14  to  15  cents  a  pound 
for  the  leaves  and  13  to  14  cents  a  pound  for  the  root. 

BLUE  FLAG 

Blue  flag  ( Iris  versicolor)  is  a  native  perennial  plant  of  common  occurrence 
in  swamps  and  marshy  situations  throughout  the  eastern  half  of  the  United 
States.  The  underground  stem  (rhizome)  and  roots  are  the  parts  of  the  plant 
used  medicinally. 

Blue  flag  responds  readily  to  cultivation  when  placed  in  a  rich,  moist,  and 
rather  heavy  soil.  It  is  readily  propagated  from  divisions  of  old  plants,  which 
may  be  set  1  foot  apart  in  rows  spaced  conveniently  for  cultivation.  If  the 
plants  are  set  in  August  or  September,  the  crop  may  be  harvested  about  the 
last  of  October  in  the  following  year.  The  roots  may  be  turned  out  with  a 
deep-running  plow,  and  after  being  thoroughly  -washed  and  the  larger  clusters 
broken  up  they  should  be  thoroughly  dried.  Artificial  drying  at  low  heat  is 
usually  desirable. 

Yields  at  the  rate  of  3  or  4  tons  of  dried  root  per  acre  have  been  obtained 
from  small  plots.  The  price  in  July,  1935,  was  12  to  14  cents  a  pound.  This 
crop  does  not  appear  to  be  very  promising,  owing  to  the  relatively  small  demand 
for  the  root. 

BONESET 

Boneset  ( Eupatorium  perfoliatum)  is  a  hardy,  rather  long-lived  perennial 
plant  commonly  found  growing  in  low  grounds  throughout  the  eastern  half  of 
the  United  States.  The  dried  leaves  and  flowering  tops  form  the  official  drug. 

Divisions  of  clumps  of  wild  plants  collected  early  in  the  fall  will  serve  for 
propagation.  These  may  be  set  about  a  foot  apart  in  rows  in  well-prepared 
soil.  During  the  first  winter  the  newly  set  divisions  should  be  protected  with 
a  light  mulch  of  straw  or  manure.  Plants  may  also  be  grown  from  seeds,  which 
should  be  collected  as  soon  as  ripe  and  sown  in  shallow  drills  about  8  inches 
apart  in  a  rich,  moist  seed  bed,  preferably  in  partial  shade.  When  of  sufficient 
size  they  may  be  set  in  the  field  at  about  the  same  distance  as  the  divided 
clumps. 

The  plants  are  cut  late  in  the  summer  when  in  full  bloom  and  the  leaves  and 
flowering  tops  stripped  from  the  stem  by  hand  and  carefully  dried  without  ex¬ 
posure  to  the  sun.  Yields  of  well-cultivated  boneset  are  quite  large  and  2,000 
pounds  or  more  per  acre  of  dry  herb  may  be  obtained  under  favorable  condi¬ 
tions.  The  price  in  January,  1934,  was  9  to  10  cents  a  pound..  Since  the 
demand  is  limited  and  the  wild  supply  fairly  available,  the  cultivation  of  bone¬ 
set  does  not  offer  much  prospect  of  profit. 
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Burdock  ( Arctium  lappa )  is  a  large  biennial  plant  well  known  as  a  common 
and  troublesome  weed  in  the  Eastern  and  Central  States  and  in  some  western 
localities.  The  dried  root  from  the  plants  of  the  first  year’s  growth  forms  the 
official  drug,  but  the  seeds  and  leaves  are  also  used  medicinally. 

Burdock  will  grow  in  almost  any  soil,  hut  the  best  root  development  is  favored 
by  a  light  well-drained  soil  rich  in  humus.  The  seeds  germinate  readily  and 
may  be  sown  directly  in  the  field,  either  late  in  the  fall  or  early  in  the  spring. 
The  seed  may  be  sown  in  drills  18  inches  or  3  feet  apart,  as  desired,  and  should 
be  sown  1  inch  deep  if  in  the  fall,  but  less  deeply  if  sown  in  the  spring.  When 
the  seedlings  are  well  up  they  should  be  thinned  to  stand  about  6  inches  apart 
in  the  row.  Cultivation  should  continue  as  long  as  the  size  of  the  plants  will 
permit. 

The  roots  are  harvested  at  the  end  of  the  first  year’s  growth  in  order  to 
obtain  the  most  acceptable  drug  and  also  to  prevent  the  plants  from  bearing 
seed  and  spreading  as  a  weed.  The  tops  of  the  plants  may  be  cut  with  a  mower 
and  raked  off,  after  which  the  roots  can  usually  be  turned  out  with  a  deep-run¬ 
ning  plow  or  with  a  beet  lifter.  In  a  dry  and  very  sandy  soil  the  roots  fre¬ 
quently  extend  to  a  depth  of  2  or  3  feet,  making  it  necessary  to  dig  them  by 
hand.  After  digging,  any  remaining  tops  are  removed  and  the  roots  are  washed 
and  dried,  the  drying  being  preferably  by  the  use  of  low  artificial  heat.  The 
roots  are  usually  split  lengthwise  into  two  or  more  pieces  in  order  to  facilitate 
drying,  although  whole  roots  are  marketable. 

Yields  at  the  rate  of  1,500  to  2,000  pounds  of  dry  roots  per  acre  have  been 
obtained.  In  1934  almost  7,000  pounds  were  imported.  The  price  for  the  root 
in  July,  1935,  was  11  to  12  cents  a  pound. 

CALAMUS 

Calamus  or  sweet  flag  ( Acorns  calamus)  is  a  native  perennial  plant,  occur¬ 
ring  frequently  along  streams  and  in  the  edges  of  swamps  throughout  the 
eastern  half  of  the  United  States.  The  dried  root  (rhizome  or  rootstock)  is  the 
part  used  as  a  drug. 

Although  calamus  in  a  wild  state  is  usually  found  growing  in  water,  it  may 
by  cultivated  in  almost  any  good  soil  which  is  fairly  moist.  It  usually  does 
well  on  moderately  dry  upland  soils  which  will  produce  fair  crops  of  corn  or 
potatoes.  The  plants  are  readily  propagated  from  divisions  of  old  roots,  which 
should  be  set  early  in  the  fall  1  foot  apart  in  rows  and  well  covered.  During 
the  following  growing  season  the  plants  should  receive  frequent  and  thorough 
cultivation. 

The  roots  are  harvested  in  the  fall  and  may  be  readily  dug  with  a  spade  or 
turned  out  with  a  plow.  The  tops,  together  with  about  an  inch  of  the  root- 
stock,  are  next  cut  off  and  used  to  make  new  plantings.  The  roots  are  washed 
and  dried  artificially  at  a  moderately  low  degree  of  heat.  The  marketable 
product  consists  of  the  thick  rootstocks  deprived  of  their  small  rootlets,  often 
called  “fibers.”  These  may  be  removed  before  drying,  but  more  easily  after¬ 
wards,  since  w^hen  dry  and  brittle  they  break  off  readily  with  a  little  handling. 
Roots  thus  treated  are  often  called  “  stripped  ”  and  are  more  aromatic  than 
those  which  have  been  peeled. 

Yields  at  the  rate  of  2.000  pounds  of  dry  roots  per  acre  have  been  obtained. 
The  price  of  the  root  is  not  regularly  quoted  but  is  usually  less  than  10  cents  a 
pound.  The  annual  importation  of  calamus  root  ranges  from  5  to  10  tons. 

CALENDULA 

Calendula  or  pot  marigold  ( Calendula  officinalis)  is  a  hardy  annual  plant 
native  to  southern  Europe,  but  frequently  grown  in  flower  gardens  in  the 
United  States.  The  dried  flower  heads  are  sometimes  used  in  soups  and  stews, 
and  the  so-called  petals  (ligulate  florets)  are  employed  in  medicine. 

Calendula  grows  well  on  a  variety  of  soils,  but  a  moderately  rich  garden  loam 
will  give  the  best  results.  The  seed  may  be  sown  in  open  ground  early  in  the 
spring  in  drills  18  inches  apart.  As  soon  as  the  seedlings  are  well  established 
they  should  be  thinned  to  stand  about  a  foot  apart  in  the  row.  In  the  North  it 
is  desirable  to  sow  the  seed  about  the  first  of  April  in  coldframes  or  spent  hot¬ 
beds  and  transplant  the  young  seedlings  as  soon  as  the  danger  of  frost  is  past. 
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The  plants  blossom  early  and  continue  to  bloom  throughout  the  summer.  The 
flowers  are  gathered  at  intervals  of  a  few  days  and  carefully  dried.  The  petals 
(florets)  which  form  the  drug  may  be  removed  either  before  or  after  the  flower 
heads  are  dried.  The  petals  are  removed  by  hand,  but  this  process  requires  so 
much  time  that  when  the  cost  of  the  necessary  labor  is  taken  into  account  it  is 
doubtful  if  the  price  received  for  the  drug  would  cover  the  cost  of  production. 

The  dried  petals  produced  in  this  country  were  quoted  in  the  wholesale 
markets  in  July,  1935,  at  75  to  80  cents  a  pound,  according  to  quality. 

CAMOMILE,  GERMAN 

German  camomile  ( Matricaria  chamomilla)  is  a  European  annual  herb  of  the 
aster  family,  cultivated  in  this  country  in  gardens,  from  which  it  has  escaped 
in  some  localities.  The  dried  flower  heads  are  used  in  medicine. 

This  species  of  camomile  does  well  on  moderately  heavy  soil  which  is  rich  in 
humus  and  rather  moist.  Since  the  plants  bloom  about  eight  weeks  after  sow¬ 
ing  the  seed,  a  crop  of  camomile  may  be  grown  from  seed  sown  either  early  in 
the  spring  or  late  in  the  summer,  following  early  vegetable  crops.  The  seed 
may  be  sown  in  drills  and  barely  covered  or  may  be  broadcast,  since  the  plants 
will  soon  occupy  the  ground  and  exclude  the  weeds.  When  the  plants  are 
in  full  bloom  the  flower  heads  are  gathered  and  may  be  spread  thinly  on  canvas 
sheets  and  dried  in  the  sun.  All  leaves  and  stems  should  be  removed,  and 
when  the  flowers  are  thoroughly  dry  they  should  be  packed  for  market  in  boxes 
or  bales  rather  than  in  bags,  since  in  the  latter  the  flowers  are  likely  to  be 
badly  broken  in  handling. 

Returns  from  experimental  areas  indicate  that  a  yield  of  about  400  pounds 
of  dry  flowers  per  acre  may  be  expected  under  favorable  conditions.  The 
wholesale  price  in  July,  1985,  was  20  to  22  cents  a  pound. 

CAMOMILE,  ROMAN 

Roman  camomile,  also  called  English  camomile  ( Antliernis  noiilis) ,  is  a 
European  perennial  herb  of  the  aster  family,  frequently  cultivated  in  gardens 
in  this  country  and  sometimes  found  growing  wild.  In  America  camomile  is 
grown  chiefly  as  an  ornamental  plant,  especially  for  use  in  borders,  since  the 
plants  blossom  from  midsummer  until  killed  by  frost.  The  dried  flowers  heads 
from  cultivated  plants  are  used  in  medicine. 

Camomile  grows  well  in  almost  any  good,  rather  dry  soil  which  has  full 
exposure  to  the  sun.  The  plants  may  be  grown  from  seeds  or  propagated  by 
dividing  the  roots  early  in  the  spring.  The  divisions  of  the  root  may  be  planted 
9  inches  apart  in  rows  spaced  according  to  the  method  of  cultivation  to  be 
used.  When  planted  on  a  small  scale  the  divisions,  or  offsets,  may  be  set  9 
inches  apart  each  way  in  carefully  prepared  soil.  Hand  weeding  is  necessary, 
but  since  the  plants  soon  spread  and  fully  shade  the  ground,  weeds  usually 
have  small  chance  of  becoming  troublesome. 

The  flower  heads  are  gathered  just  as  they  open,  either  by  hand  or  by  means 
of  a  flower  picker,  and  are  dried  in  the  open  in  bright  weather  or,  when  neces¬ 
sary,  on  canvas  trays  in  a  heated  room.  Rapid  drying  is  essential,  as  it  is 
desirable  to  retain  the  white  color  as  far  as  possible. 

The  yield  is  variable,  but  from  400  to  600  pounds  of  dried  flowers  per  acre 
may  be  expected.  The  prices  for  Roman  camomile  quoted  in  the  wholesale 
drug  markets  of  this  country  in  July,  1935,  were  58  to  60  cents  a  pound. 
Since  this  crop  requires  much  hand  labor,  its  cultivation  in  this  country  on  a 
commercial  scale  does  not  promise  to  be  very  profitable. 

CARAWAY 

Caraway  ( Carum  cami)  is  a  European  biennial  herb  of  the  parsley  family. 
It  grows  and  fruits  well  over  a  considerable  portion  of  the  United  States, 
especially  in  the  North  and  Northwest,  but  its  cultivation  in  this  country  seems 
never  to  have  assumed  commercial  proportions.  The  seeds  are  used  medicinally, 
but  are  mainly  utilized  for  flavoring  bread,  cakes,  cheese,  confectionery,  and 
similar  products.  On  distillation  with  steam  the  seeds  yield  an  aromatic  oil, 
which  is  more  used  in  medicine  than  the  seed  itself. 

Soil  of  a  somewhat  clayey  nature  and  containing  a  fair  proportion  of  humus 
and  available  plant  food  is  particularly  suited  to  caraway,  but  the  plant 
generally  grows  well  in  any  good  upland  soil  which  will  produce  fair  crops 
of  corn  or  potatoes.  Seeds  should  be  sown  in  early  spring  in  drills  about  16 
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inches  apart,  and  from  6  to  8  pounds  of  seed  are  sown  to  the  acre.  J^fient 
shallow  cultivation  throughout  both  growing  seasons  is  desirable  in  (mftr  to 
keep  the  soil  mellow  and  free  from  weeds,  as  a  weedy  crop  at  harvest  time 
usually  means  a  product  inferior  in  quality. 

As  soon  as  the  oldest  seeds  ripen,  which  is  usually  in  June  of  the  second 
year,  the  crop  should  be  harvested.  The  plants  may  be  cut  with  a  mower  and 
should  be  left  in  the  swath  until  they  have  lost  most  of  their  moisture,  when 
they  may  be  built  up  into  small  cocks,  or  they  may  be  brought  in  from  the 
field  and  the  curing  finished  in  a  barn  loft.  If  on  handling  in  the  field  the 
seeds  shatter  extensively,  the  crop  should  be  brought  in  in  tight  wagons. 
When  drying  is  finished  the  seeds  are  threshed  out,  cleaned,  and  stored  in  bags 
which  contain  about  100  pounds  each. 

Returns  from  experimental  areas  indicate  that  a  yield  of  about  1,000  pounds 
of  seed  per  acre  may  be  expected.  One  hundred  pounds  of  seed  will  usually 
yield  4  to  6  pounds  of  oil.  The  average  annual  importation  of  caraway  seed 
for  the  last  five  years  has  been  about  4,500,000  pounds  and  the  annual  importa¬ 
tion  of  caraway  oil  over  the  same  period  has  ranged  from  5,000  to  9,000  pounds. 
In  July,  1935,  the  seed  was  quoted  at  7x/4  to  7%  cents  a  pound  and  the  oil  at 
$1.95  to  $2.20  a  pound. 

CASCARA  SAGRADA 

Cascara  or  cascara  sagrada  (Rhamnus  purshiana )  is  a  small  tree  20  to  30 
feet  high,  native  to  the  western  part  of  the  United  States,  and  found  most 
abundantly  in  a  narrow’  belt  along  the  Pacific  slope  from  northern  California 
to  southern  British  Columbia.  The  bark  from  the  trunk  and  branches  is  the 
source  of  the  drug,  for  which  there  is  a  constant  and  steady  demand. 

Plantings  which  have  been  made  in  the  Eastern  States  indicate  that  this 
tree  may  probably  be  grown  along  the  Atlantic  slope  in  the  Piedmont  or  foot¬ 
hill  belt  from  Pennsylvania  to  Georgia.  The  trees  have  been  found  to  grow 
better  in  clay  loam  than  in  either  sand  or  clay.  Propagation  from  seed  is 
easy,  but  the  seeds  should  be  planted  in  the  fall  soon  after  they  ripen  or 
stratified  in  sand  until  used,  since  germination  is  very  poor  if  the  seeds  are 
allowed  to  become  dry.  The  seeds  are  sown  in  a  seed  bed  under  shade  in 
drills  8  inches  apart  and  covered  about  1  inch  deep.  The  seedlings  reach  a 
height  of  10  to  15  inches  the  first  year,  and  in  the  following  spring  before 
the  leaves  appear  they  are  set  in  the  field  6  feet  apart  each  way.  It  is 
advisable  to  cultivate  frequently  in  order  to  keep  the  weeds  down  and  to 
maintain  a  shallow  surface  mulch. 

If  the  trees  are  pruned  properly,  a  crop  of  bark  may  be  harvested  each  year 
without  killing  the  whole  tree,  as  is  done  in  collecting  the  bark  from  wild 
trees.  At  the  time  of  transplanting,  the  trees  are  cut  back  to  a  straight  stem 
about  a  foot  high,  from  which  all  except  the  four  uppermost  buds  are  removed. 
Tiie  branches  which  afterwards  develop  from  these  buds  are  later  deprived 
of  their  lower  side  shoots,  thus  causing  the  tree  to  grow  a  head  of  four  long, 
stout  branches  instead  of  a  single  straight  trunk.  When  the  trees  are  large 
enough  to  yield  a  crop  of  bark,  the  longest  of  the  four  branches  is  cut  off 
early  in  the  spring,  flush  with  the  trunk,  and  a  new  branch  is  allowed  to  grow 
in  its  place.  This  process  may  be  repeated  yearly,  removing  only  the  largest 
branches  of  each  tree  in  any  one  season. 

The  bark  on  the  cut-off  branches  is  divided  with  a  sharp  knife  into  length¬ 
wise  strips  of  about  an  inch  or  two  in  width,  which  may  be  readily  pulled  off. 
It  is  then  dried  carefully  at  a  low  temperature  in  the  shade  and  broken  into 
small  pieces  to  facilitate  packing  and  handling. 

The  wholesale  price  of  cascara  bark  in  July,  1935,  was  quoted  at  8  to 
10  cents  a  pound,  according  to  the  age  of  the  bark.  Aging  is  said  to  improve 
the  qualitv  of  the  bark  and  to  make  it  more  valuable. 

So  long'as  a  supply  of  the  wild  bark  continues  to  be  available  it  is  doubtful 
if  cascara  can  be  cultivated  at  a  profit. 

CASTOR  BEANS 

The  castor-oil  plant  or  palma  Christi  ( Ricinus  communis)  is  a  robust 
perennial  in  tropical  countries  which  becomes  an  annual  in  regions  subject 
to  frost.  The  seeds  of  this  plant,  called  “  castor  beans  ”  or  “  mole  beans,” 
yield  the  castor  oil  of  commerce.  Between  I860  and  1900  the  castor  bean  was 
an  important  crop  in  certain  sections  of  Oklahoma,  Kansas,  Missouri,  and 
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Illinois,  but  during  recent  years  its  culture  bas  been  practically  abandoned 
in  favor  of  crops  which  are  easier  to  handle  and  more  profitable. 

For  the  commercial  production  of  castor  beans  a  warm  climate  and  a  long 
growing  season  are  necessary.  If  planted  much  farther  north  than  St.  Louis, 
Mo.,  or  Washington,  D.  C.,  the  crop  is  very  likely  to  be  caught  by  frost.  In 
general,  any  fertile  soil  which  produces  goods  crops  of  cotton  or  corn  is 
suitable  for  castor  beans,  but  a  very  fertile  soil  favors  the  growth  of  the 
plant  at  the  expense  of  seed  production  and  early  maturity.  The  land  is 
prepared  in  much  the  same  manner  as  for  cotton  or  corn ;  that  is,  plowed, 
disked,  and  harrowed  level  before  planting,  which  may  be  done  by  hand  or 
with  a  corn  planter  with  specially  prepared  plates.  The  seed  should  be 
planted  early  in  the  spring,  as  soon  as  the  soil  is  warm  but  still  moderately 
moist.  The  time  of  planting  varies  according  to  locality,  but  in  general  corre¬ 
sponds  to  that  of  cotton. 

The  seed  is  planted  in  hills  at  a  depth  of  1  to  2  inches.  Toward  the  north 
the  rows  are  usually  made  4  feet  apart  and  the  hills  spaced  3  feet  apart  in  the 
row.  Farther  south  the  rows  should  usually  be  made  about  6  to  8  feet  apart. 
On  very  light  land  the  hills  may  be  4  feet  apart  in  the  row;  on  heavier  land, 
6  to  8  feet  apart.  As  a  general  rule  three  seeds  are  planted  to  the  hill,  and 
not  less  than  two  should  be  planted.  One  bushel  of  medium-sized  seed  should 
plant  from  5  to  6  acres.  When  the  plants  are  from  4  to  6  inches  tall,  the 
weaker  ones  should  be  removed,  leaving  one  plant  in  a  hill. 

The  crop  is  cultivated  like  corn  until  the  plants  are  large  enough  to 
shade  the  ground.  In  case  the  field  becomes  foul  with  weeds  and  grass  some 
hoeing  may  be  necessary,  but  practically  all  the  cultivation  required  can  be 
done  with  a  horse-drawn  weeder.  Some  varieties  in  which  the  beans  pop  out 
when  the  hull  is  fully  ripe  are  known  locally  as  “  poppers,”  and  after  the  beans 
begin  to  ripen,  the  field  must  be  gone  over  every  few  days  and  the  ripe  beans 
collected  in  order  to  avoid  loss.  Other  varieties  tend  to  retain  the  beans  in 
the  hull  after  they  are  ripe.  The  climate  affects  the  popping  of  the  beans,  and 
a  variety  which  shatters  badly  in  one  region  may  shatter  very  little  when 
grown  in  another. 

In  harvesting,  a  common  method  is  to  cut  off  the  spikes  with  a  knife  and 
collect  them  in  large  sacks.  They  are  then  hauled  to  a  shelter  of  some  kind 
and  allowed  to  dry  until  the  pods  will  crush  easily.  Various  methods  are 
used  in  threshing  castor  beans.  If  the  variety  grown  is  one  which  “  pops  ” 
or  drops  its  seeds  when  they  are  ripe,  the  spikes  are  sometimes  piled  on  a  hard 
ground  or  plank  floor  fully  exposed  to  the  sun  and  furnished  with  sides  of 
boards  or  cloth  6  to  8  feet  high  to  catch  the  beans  as  they  pop  out.  In  some 
varieties  mere  drying  does  not  cause  the  pods  to  open,  and  specially  con¬ 
structed  machines  have  been  used  to  remove  the  beans  from  the  pods.  After 
the  beans  have  been  threshed  or  popped  out,  a  fanning  mill  is  used  to  sepa¬ 
rate  the  hulls,  chaff,  and  dirt  from  the  beans,  which  are  then  sacked  and  stored 
for  market. 

The  yield  varies  greatly  and  will  depend  much  upon  cultural  conditions,  the 
season,  the  variety  grown,  and  the  care  exercised  in  harvesting  and  threshing 
the  seeds.  In  Oklahoma  the  average  yield  of  the  popping  varieties  is  said  to  be 
8  to  10  bushels  per  acre.  Yields  up  to  25  bushels  per  acre  have  been  reported 
for  favorable  conditions. 

For  some  years  prior  to  the  war  the  farm  price  for  castor  beans  was  about  $1 
a  busbel.  Early  in  the  war  the  increased  demand  for  castor  oil  caused  a  sharp 
advance  in  the  price  of  the  beans,  which  has  gradually  declined  since.  The 
normal  requirement  in  the  United  States  for  castor  beans  is  from  1,500,000  to 
2,000,000  bushels  annually.  In  1934  more  than  2,000,000  bushels  were  imported. 
Their  value  is  usually  between  $1  and  $2  a  bushel. 

In  the  United  States  castor  beans  are  used  in  quantity  only  by  manufac¬ 
turers  of  castor  oil.  In  general,  the  equipment  and  operation  of  a  castor-oil 
mill  resembles  that  of  a  cottonseed-oil  mill  or  a  linseed-oil  mill,  but  special  and 
expensive  equipment  is  necessary  for  the  proper  extraction  of  the  oil  from  castor 
beans.  The  best  grade  of  oil  is  obtained  from  the  beans  by  hydraulic  pressure. 
An  additional  quantity  of  oil  of  lower  grade  is  obtained  by  treating  the  press 
cake  with  naphtha  or  some  other  volatile  solvent.  The  pomace  resulting  from 
the  second  extraction  is  used  as  a  fertilizer  for  tobacco,  corn,  and  other  crops, 
but  because  of  a  poisonous  principle  can  not  be  used  for  cattle  feeding  unless 
specially  treated. 
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Owing  to  the  heavy  outlay  required  for  the  necessary  machinery  aiiAttfe 
high  cost  of  manufacture  on  a  small  scale,  it  has  not  been  found  profitable  for 
the  growers  of  castor  beans  to  undertake  the  extraction  of  the  oil. 

The  castor-oil  plant  is  not  known  to  be  poisonous,  and  although  the  leaves 
are  not  relished  by  farm  animals  they  are  said  to  be  used  as  fodder  for  cattle 
in  India.  Castor  beans,  however,  contain  a  poisonous  principle,  and  though 
harmless  when  handled,  may  cause  serious  if  not  fatal  effects  when  eaten, 
especially  in  the  case  of  small  children.  Care  should  be  taken  to  prevent 
these  beans  from  being  accidentally,  mixed  with  the  grain  fed  to  animals, 
since  many  cases  have  been  reported  in  which  the  death  of  horses  has  been  due 
to  eating  feed  in  which  they  have  become  mixed. 

CATNIP 

Catnip  ( Nepeta  cataria )  is  a  European  perennial  plant  of  the  mint  family, 
which  frequently  occurs  in  this  country  as  a  weed  in  gardens  and  about  dwell¬ 
ings.  It  has  long  had  a  popular  use  as  a  domestic  remedy.  Both  leaves  and 
fiow’ering  tops  find  some  demand  in  the  crude-drug  trade. 

Catnip  does  well  on  almost  any  good  soil,  but  thrives  best  on  a  well-drained 
and  moderately  rich  garden  loam.  However,  a  more  fragrant  and  attractive 
herb  can  be  grown  in  sandy  situations  than  in  heavy  soils.  The  plant  may  be 
propagated  from  seeds  or  by  root  division.  The  seed  may  be  sown  in  rows 
either  late  in  the  fall  or  in  early  spring  and  covered  lightly.  Fall-sown  seed 
usually  gives  a  more  even  stand  and  a  heavier  growth  of  herb.  When  the 
plants  have  reached  a  height  of  4  to  5  inches  they  should  be  thinned  to  stand 
from  12  to  16  inches  apart  in  the  rows.  In  some  localities  the  field  sowing  of 
seed  does  not  give  good  results,  in  which  case  plants  may  be  started  in  a  cold- 
frame  and  later  transplanted  to  the  field.  Shallow  cultivation  will  favor  a 
vigorous  growth  of  the  herb. 

The  flowering  tops  are  harvested  when  the  plants  are  in  full  bloom  and  are 
dried  in  the  shade  to  preserve  their  green  color.  In  case  the  herb  is  grown  in 
large  quantity,  it  may  be  cut  with  a  mowing  machine,  the  cutter  bar  of  which 
should  be  set  high.  The  plants  should  lie  in  the  swath  until  partially  dry,  and 
the  curing  may  then  be  finished  either  in  small  cocks  in  the  field  or  in  the  barn, 
care  being  taken  to  preserve  the  natural  green  color  as  far  as  possible. 

Returns  from  experimental  areas  indicate  that  a  yield  of  about  2,000  pounds 
of  dried  flowering  tops  per  acre  may  be  expected  under  good  conditions.  The 
herb  must  be  carefully  sorted  and  all  the  large  or  coarse  stems  removed,  after 
which  it  may  be  made  up  for  the  market  in  bales  of  100  to  300  pounds  each. 
The  price  in  July,  1935,  for  the  leaves  was  19  to  20  cents  a  pound. 

CHAMOMILE.  (See  CAMOMILE) 

CONIUM 

Conium  or  poison  hemlock  ( Conium  mnculatum)  is  a  large,  poisonous  Eu¬ 
ropean  biennial  plant  of  the  parsley  family,  naturalized  in  the  Northeastern 
States  and  in  California.  The  full-grown  but  unripe  seeds  (fruits)  and  the 
leaves  are  used  medicinally. 

Conium  is  easily  grown  and  has  been  found  to  thrive  in  both  comparatively 
moist  clay  soil  and  in  dry  sandy  loam.  In  rich,  moist  land  it  may  easily  become 
a  troublesome  weed.  Conium  grows  readily  from  seed,  which  may  be  sown 
either  in  the  fall  or  early  in  the  spring  in  drills  2  or  more  feet  apart.  As  soon 
as  the  seedlings  can  be  distinguished  in  the  row,  cultivation  similar  to  that 
given  ordinary  garden  crops  is  begun.  The  plants  usually  blossom  in  the  sec¬ 
ond  year,  and  when  the  oldest  seeds  are  full  grown  but  still  green  in  color  the 
plants  are  harvested  and  the  seed  at  once  threshed  out  and  dried  with  the  least 
possible  exposure  to  the  light.  The  small  and  undeveloped  seed  should  be 
screened  out  and  rejected  and  the  good  seed  stored  in  containers  that  will 
exclude  light  and  air.  The  leaves  are  collected  when  the  plant  is  in  flower, 
quickly  dried  in  the  sun,  and  stored  in  the  same  manner  as  the  seed. 

Estimated  yields  at  the  rate  of  600  to  800  pounds  of  seed  per  acre  have  been 
obtained,  but  the  yield  is  very  uncertain,  since  the  flowering  plants  are  espe¬ 
cially  subject  to  the  attacks  of  insects  which  destroy  the  crop  of  seed.  The 
price  in  July,  1935,  for  the  leaves  was  14  to  15  cents  a  pound.  The  price  of  the 
seed  has  not  been  quoted  in  recent  years. 
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CORIANDER 

Coriander  ( Coriandrum  sativum)  is  an  Old  World  annual  of  the  parsley 
family.  For  years  the  plant  has  been  cultivated  in  gardens  of  the  United 
States,  and  it  is  now  reported  as  growing  wild  in  many  places.  The  aromatic 
seeds  and  the  oil  distilled  from  them  have  long  been  used  medicinally.  Both 
the  seed  and  the  oil  are  also  used  for  flavoring  confectionery  and  cordials  and 
as  a  condiment  in  bread  and  cake. 

Coriander  grows  well  on  almost  any  good  soil,  but  thrives  best  on  deep  and 
fertile  garden  loam.  The  soil  should  be  well  prepared  before  planting,  which 
should  be  done  moderately  early  in  the  spring.  For  field  cultivation  the  seed  is 
sown  in  rows  3  feet  apart,  but  if  the  cultivation  is  done  by  hand  the  distance 
between  the  rows  may  be  reduced  to  18  inches.  The  seed  should  be  sown 
thickly  in  order  to  insure  a  good  stand.  When  well  up,  the  plants  are  thinned 
to  stand  4  or  5  inches  apart  in  the  row.  Cultivation  should  continue  until  the 
plants  flower,  which  will  be  about  two  months  from  the  time  of  planting. 

When  most  of  the  seeds  are  ripe  the  plants  are  cut  with  a  scythe  or  a  mower, 
preferably  early  in  the  morning  while  moist  with  dew,  in  order  to  avoid  shat¬ 
tering  the  seed.  The  plants  are  partially  cured  in  small  cocks  in  the  field,  the 
drying  being  finished  in  a  barn  loft  or  under  other  suitable  shelter,  after  which 
the  seeds  are  threshed  out  and  cleaned. 

The  yield  of  seed  is  quite  variable,  but  returns  from  experimental  areas  indi¬ 
cate  that  from  500  to  800  pounds  per  acre  may  be  expected.  Five  hundred 
pounds  of  seed  will  usually  yield  from  1  to  5  pounds  of  oil,  according  to  the 
localities  where  grown.  The  importation  of  coriander  seed  in  1934  was  about 
1,800,000  pounds.  In  July,  1935,  coriander  seed  was  quoted  at  2%  to  4  cents 
a  pound,  and  the  oil  at  $3.25  to  $3.50  a  pound  wholesale. 

DANDELION 

• 

Dandelion  ( Taraxacum  officinale)  is  a  well-known  and  troublesome  perennial 
weed,  occurring  abundantly  almost  everywhere  in  this  country  except  in  the 
Southern  States.  It  is  frequently  cultivated  in  market  gardens  for  the  leaves, 
which  are  used  for  greens  or  salads,  but  the  root  alone  is  used  in  medicine. 

This  plant  will  grow  well  in  any  good  soil  and  has  been  successfully  culti¬ 
vated  in  the  South,  but  in  the  colder  parts  of  the  country  it  may  require. slight 
mulching  during  the  winter  if  the  roots  tend  to  heave  out  of  the  soil.  The  seeds, 
which  are  sown  in  the  spring,  are  drilled  in  rows  18  inches  apart  and  covered 
one-half  inch  deep.  About  3  pounds  of  seed  should  sow  an  acre.  The  seed¬ 
lings  are  thinned  to  stand  a  foot  apart  in  the  row,  and  the  crop  should  be  well 
cultivated  and  kept  free  from  weeds. 

The  roots  are  dug  in  the  fall  of  the  second  season  after  planting  the  seed. 
They  should  be  washed  and  may  be  dried  whole,  or,  to  facilitate  handling  and 
drying,  they  may  be  cut  into  pieces  3  to  6  inches  long  and  the  larger  portions 
sliced.  Under  favorable  conditions,  yields  at  the  rate  of  1,000  to  1,500  pounds 
of  dry  roots  per  acre  have  been  obtained  from  second-year  plants.  The  price 
in  July,  1935,  was  18  to  19  cents  a  pound.  The  quantity  annually  imported 
into  this  country  varies  from  year  to  year,  and  in  the  past  has  averaged  about 
65  tons.  No  recent  figures  are  available. 

A  serious  disadvantage  attending  the  cultivation  of  this  crop  is  the  danger 
of  seeding  adjacent  land  with  a  very  undesirable  weed. 

DIGITALIS 

Digitalis  or  foxglove  ( Digitalis  purpurea)  is  a  fairly  hardy  European  peren¬ 
nial,  which  has  long  been  grown  in  flower  gardens  in  this  country  as  an  orna¬ 
mental  plant.  The  leaves  are  used  in  medicine. 

Digitalis  thrives  in  ordinary  well-drained  garden  soils  of  open  texture  and 
reasonable  fertility.  Sowing  the  seed  directly  in  the  field  occasionally  gives 
good  results,  but  is  so  often  unsuccessful  that  it  can  not  be  recommended.  The 
seeds  are  exceedingly  small  and  do  not  germinate  well  except  under  the  most 
favorable  conditions.  They  should  be  mixed  with  sand,  to  insure  even  distribu¬ 
tion  in  seeding,  and  sown  as  early  as  February  in  seed  pans  or  flats  in  the 
greenhouses  or  in  well-protected  frames.  When  danger  of  frost  is  past  the 
plants  should  be  hardened  off  and  transplanted  to  the  field,  where  they  may  he 
set  about  a  foot  apart  in  rows  spaced  conveniently  for  cultivation. 

The  plants  do  not  flower  until  the  second  year,  and  it  is  necessary  to  cultivate 
them  frequently  during  the  growing  seasons  of  both  the  first  and  the  second 
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year.  In  localities  where  the  cold  weather  is  severe  it  may  be  desirabl^U^ro- 
tect  the  plants  during  the  tirst  winter  with  a  light  mulch  of  straw  or  coarse 
farmyard  manure. 

It  was  formerly  supposed  that  the  leaves  were  not  medicinally  active  until 
the  second  year’s  growth,  but  it  is  now  generally  recognized  that  those  of  the 
first  year's  growth  are  equally  as  potent.  Leaves,  therefore,  may  be  harvested 
the  first  year  when  the  plants  have  reached  sufficient  size  and  annually  there¬ 
after.  They  are  carefully  dried  in  the  shade  and  should  be  stored  in  such  a 
manner  that  they  will  not  be  exposed  to  light  and  moisture.  The  results  of 
experiments  indicate  that  yields  of  450  to  GOO  pounds  of  dry  leaves  per  acre  may 
be  obtained  under  favorable  conditions.  In  considering  digitalis  culture  it 
should  be  borne  in  mind  that  the  crop  occupies  the  soil  for  the  greater  part 
of  two  seasons  and  demands  even  closer  attention  than  many  truck  or  garden 
crops. 

In  1919  small  areas  of  cultivated  digitalis,  ranging  from  one-half  to  1  acre 
in  extent,  were  harvested  in  Pennsylvania,  South  Carolina,  Washington,  Cali¬ 
fornia,  and  some  other  States.  Several  tons  of  digitalis  leaves  were  also  col¬ 
lected  from  plants  of  wild  growth  in  the  general  region  of  the  Coast  Range  of 
mountains  on  the  Pacific  coast.  Digitalis  is  of  great  medicinal  importance, 
and  its  extensive  use  is  indicated  by  the  fact  that  although  administered  in 
very  small  quantities  on  account  of  its  potency  more  than  50,000  pounds  are 
usually  imported  annually.  The  price  for  digitalis  leaves  in  July,  1935,  wTas 
from  25  to  26  cents  a  pound. 

DILL 

Dill  ( Anethum  graveolens)  is  an  Old  World  annual  or  biennial  herb  of  the 
parsley  family.  Although  it  is  a  native  of  southern  Europe,  it  is  a  hardy 
plant  and  may  be  grown  in  a  much  cooler  climate  if  given  a  warm  situation 
and  a  well-drained  soil.  The  leaves  are  used  for  seasoning,  and  the  seeds 
(fruits),  which  are  greatly  valued  for  flavoring  pickles,  are  used  as  a  condi¬ 
ment  and  occasionally  in  medicine.  A  volatile  oil  distilled  from  the  seeds  is 
used  chiefly  for  perfuming  soap. 

Dill  is  preferably  grown  as  an  annual  plant,  in  which  case  the  seed  should 
be  sown  about  one-half  inch  deep  very  early  in  the  spring  in  drills  a  foot 
apart.  A  half  ounce  of  seed  is  sufficient  to  sow  150  feet  of  drill,  and  at  this 
rate  a  pound  should  sow  an  acre.  When  sown  in  the  field  the  rows  may  be 
15  to  18  inches  apart,  and  the  seedlings  should  be  thinned  to  stand  about  a 
foot  apart  in  the  row.  The  most  favorable  soil  is  a  well-prepared  loam,  but 
the  plants  grow  well  in  any  good  garden  soil.  Frequent  cultivation  and  free¬ 
dom  from  weeds  are  essential  for  good  results. 

Early  in  the  fall,  as  soon  as  some  of  the  older  seeds  are  ripe,  the  plants  are 
mowed'  and  built  up  into  small  cocks  in  the  field,  or,  if  sufficiently  dry,  the 
seeds  may  be  threshed  out  at  once.  In  very  dry  weather  it  is  preferable  to 
mow  the  plants  early  in  the  morning  while  they  are  moist  with  dew,  in  order 
to  avoid  shattering  the  seed.  In  case  the  seed  is  very  ripe,  it  is  well  to  cut 
the  plants  high  and  to  place  the  tops  directly  on  large  canvas  sheets,  in  which 
they  may  be  brought  from  the  field.  After  threshing,  the  seeds  should  be 
spread  out  in  a  thin  layer  and  turned  frequently  until  thoroughly  dry,  since 
they  tend  to  become  musty  if  closely  stored  before  all  the  moisture  has  been 
removed. 

The  yield  of  dill  seed  is  quite  variable  and  is  much  influenced  by  climatic 
conditions.  From  500  to  700  pounds  of  seed  per  acre  is  considered  a  good  yield. 
The  wholesale  price  in  July,  1935,  ranged  from  6%  to  7Vj  cents  a  pound. 

ECHINACEA 

Echinacea  ( Echinacea  angustifolia,  fig.  6)  is  a  native  perennial  plant  of  the 
aster  family  found  on  the  prairies  of  the  Middle  West,  occurring  most  abun¬ 
dantly  in  Nebraska  and  Kansas.  The  roots  of  the  plant  are  used  medicinally. 

This  plant  has  been  found  to  do  well  under  cultivation  in  moderately  rich 
and  well-drained  loam.  It  grows  fairly  well  from  seeds,  which  may  be  col¬ 
lected  when  ripe  and  kept  dry  until  ready  for  use.  Plants  should  be  started 
in  a  well-prepared  seed  bed  by  sowing  the  seeds  thinly  in  drills  about  8  inches 
apart.  The  plants  develop  slowly  and  may  be  left  in  the  seed  bed  for  two 
years  and  then  transplanted  to  the  field  in  the  spring  and  set  about  18  inches 
apart  in  rows.  Thorough  cultivation  is  essential  for  the  best  results.  The 
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roots  do  not  reach  a  marketable  size  under  three  or  four  years  from  the  time 
of  sowing  the  seed.  They  are  harvested  in  the  fall,  freed  from  any  adhering 
soil,  and  dried  either  in  the  open  air  or  by  means  of  low  artificial  heat. 

Echinacea  has  not  been  cultivated  on  a  scale  large  enough  to  give  satisfactory 
data  on  the  probable  yield.  The  wholesale  price  in  July,  1935,  was  17  to  18 
cents  a  pound. 

ELECAMPANE 

Elecampane  ( Inula  lielenium)  is  a  European  perennial  plant  of  the  aster 
family,  now  growing  wild  along  roadsides  and  in  fields  throughout  the  north¬ 
eastern  part  of  the  United  States.  The  root  is  used  in  medicine. 

Elecampane  will  grow  in  almost  any  soil,  but  thrives  best  in  deep  clay  loam 
well  supplied  with  moisture.  The  ground  on  which  this  plant  is  to  be  grown 
should  be  deeply  plowed  and  thoroughly  prepared  before  planting.  It  is  prefer¬ 
able  to  use  divisions  of  old  roots  for  propagation,  and  these  should  be  set  in 
the  fall  about  18  inches  apart  in  rows  3  feet  apart.  Plants  may  also  be  grown 
from  seeds,  which  may  be  sown  in  the  spring  in  seed  beds  and  the  seed¬ 
lings  transplanted  later  to  the  field  and  set  in  the  same  manner  as  the  root  divi¬ 
sions.  Plants  grown  from  seed  do  not  flower  the  first  year.  Cultivation  should 

be  sufficient  to  keep  the  soil  in  good 
condition  and  free  from  wTeeds. 

The  roots  are  dug  in  the  fall  of  the 
second  year,  thoroughly  cleaned,  sliced, 
and  dried  in  the  shade.  The  available 
data  on  yield  indicate  that  a  ton  or 
more  of  dry  root  per  acre  may  be  ex¬ 
pected.  The  wholesale  price  quotations 
in  July,  1935,  were  5  to  6  cents  a 
pound.  Upward  of  50,000  pounds  of 
elecampane  root  were  annually  imported 
into  this  country  prior  to  the  war. 

FENNEL 

Fennel  (Foeniculum  vulgare)  is  an 
Old  World  perennial  plant  of  the  pars¬ 
ley  family,  occasionally  cultivated  as 
a  garden  herb  in  the  United  States. 
The  aromatic  seeds  (fruits)  are  used 
in  medicine  and  for  flavoring.  The  oil 
distilled  from  the  seeds  is  used  in  medi¬ 
cine  and  to  some  extent  for  flavoring. 

Fennel  grows  wild  in  mild  climates  in 
almost  any  good  soil  and  thrives  in 
rich,  well-drained  loams  containing 
Fig.  6. — Echinacea  ( Echinacea  any usti folia)  lime.  It  is  propagated  from  seeds, 

which  may  be  sown  in  the  open  as  soon 
as  the  ground  is  ready  for  planting  in  the  spring.  The  seed  is  sown  thickly 
in  drills  2  to  3  feet  apart  and  covered  lightly.  From  4  to  5  pounds  of  seed 
should  sow  an  acre.  When  well  established  the  plants  may  be  thinned  to 
stand  12  to  15  inches  apart  in  the  row.  Plants  may  also  be  started  in  a  seed 
bed  from  seed  sown  either  in  drills  6  inches  apart  or  broadcast.  When  the 
seedlings  are  3  or  4  inches  high  they  are  transplanted  to  the  field  and  set  12 
to  15  inches  apart  in  rows.  The  cultivation  is  the  same  as  for  ordinary  garden 
crops. 

Frequently  very  little  seed  is  formed  the  first  year,  but  full  crops  may  be 
expected  for  one  or  two  succeeding  years.  The  seed  is  gathered  in  the"  fall 
before  it  is  fully  ripe  and  may  be  harvested  like  anise  or  coriander.  A  yield 
of  600  to  800  pounds  of  seed  per  acre  may  be  expected.  During  the  past  five 
years  from  150,000  to  350,000  pounds  have  been  imported  annually.  The  prices 
in  July,  1935,  for  the  seed  were  9  to  18  cents  a  pound;  for  the  oil,  $1  to  $1.25 
a  pound 


GENTIAN 

The  common  or  yellow  gentian  (Gentiana  lutea)  is  the  only  species  recognized 
in  American  medicine,  although  the  roots  of  several  other  species  are  found  in 
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the  drug  trade.  The  plant  grows  wild  in  the  mountains  of  central  ancWwwhern 
Europe,  but  it  lias  proved  very  poorly  adapted  for  cultivation  in  situations 
beyond  its  natural  range.  For  its  best  development  under  cultivation,  partial 
shade,  similar  to  that  required  by  ginseng  and  goldenseal,  seems  necessary. 
The  plants  are  said  to  flower  when  about  6  years  old ;  hence,  several  years 
must  elapse  after  sowing  the  seed  before  the  roots  reach  a  marketable  size. 
Apparently  there  have  been  no  attempts  to  cultivate  gentian  commercially  in 
this  country.  The  price  in  July,  1935,  was  8^  to  9  cents  a  pound. 

GINSENG 

Ginseng  ( Panax  quinquefolium )  is  a  fleshy-rooted  herbaceous  plant  native 
to  this  country  and  formerly  of  frequent  occurrence  in  shady,  well-drained 
situations  in  hardwood  forests  from  Maine  to  Minnesota  and  southward  to  the 
mountains  of  Georgia  and  the  Carolinas.  It  has  long  been  valued  by  the 
Chinese  for  medicinal  use,  though  rarely  credited  with  curative  properties  by 
natives  of  other  countries.  When  placed  under  cultural  conditions,  ginseng 
should  be  shielded  from  direct  sunlight  by  the  shade  of  trees  or  by  lath  sheds. 
The  soil  should  be  fairly  light  and  well  fertilized  with  woods  earth,  rotted 
leaves,  or  fine  raw  bone  meal,  the  latter  applied  at  the  rate  of  1  pound  to  each 
square  yard.  Seed  should  be  planted  in  the  spring  as  early  as  the  soil  can  be 
worked  to  advantage,  placed  0  inches  apart  each  way  In  the  permanent  beds 
or  2  by  6  inches  in  seed  beds,  and  the  seedlings  transplanted  to  stand  6  to  8 
inches  apart  when  2  years  old.  Only  cracked  or  partially  germinated  seed 
should  be  used. 

Ginseng  needs  little  cultivation,  but  the  beds  should  at  all  times  be  kept  free 
from  weeds  and  grass  and  the  surface  of  the  soil  slightly  stirred  whenever  it 
shows  signs  of  caking.  A  winter  mulch  over  the  crowns  is  usually  essential, 
but  it  should  not  be  applied  until  freezing  weather  is  imminent  and  should  be 
removed  in  the  spring  before  the  first  shoots  come  through  the  soil. 

The  roots  do  not  reach  marketable  size  until  about  the  fifth  or  sixth  year 
from  seed.  When  dug  they  should  be  carefully  washed  or  shaken  free  from  all 
adhering  soil,  but  not  scraped.  Curing  is  best  effected  in  a  well-ventilated  room 
heated  to  about  90°  F.  Nearly  a  month  is  required  to  cure  properly  the  larger 
roots,  and  great  care  must  be  taken  in  order  to  prevent  molding  or  souring. 
Overheating  must  also  be  avoided.  When  well  cured  the  roots  should  be  stored 
in  a  dry,  airy  place  until  ready  for  sale.  A  market  may  be  found  with  the 
wholesale  drug  dealers,  some  of  whom  make  a  specialty  of  buying  ginseng  root 
for  export.  In  the  last  10  years  the  exports  have  averaged  about  180,000 
pounds  annually,  but  the  price  has  declined  in  recent  years  due  to  overpro¬ 
duction. 

The  price  of  cultivated  ginseng  roots,  as  quoted  in  wholesale  drug  lists,  ranges 
from  40  cents  to  $4  a  pound,  according  to  quality  and  freedom  from  disease. 

Further  details  respecting  the  culture  of  ginseng  are  given  in  Farmers’ 
Bulletin  1184,  “Ginseng  Culture,”  and  in  Farmers’  Bulletin  736,  “Ginseng 
Diseases  and  Their  Control.” 

GOLDENSEAL 

Goldenseal  {Hydrastis  canadensis)  is  a  native  perennial,  formerly  quite 
abundant  in  open  woodlands  having  ample  shade,  natural  drainage,  and  an 
abundance  of  leaf  mold.  Its  range  is  from  southern  New  York  and  Ontario 
west  to  Minnesota  and  south  to  Georgia  and  Kentucky. 

When  grown  under  cultivation  the  soil  should  be  well  fertilized,  preferably 
by  decaying  vegetable  matter,  such  as  woods  soil  and  rotting  forest  leaves, 
which  should  be  well  worked  in  to  a  depth  of  10  inches  or  more.  Raw  bone 
meal  and  cottonseed  meal  are  also  favorable  in  their  action.  Seed  may  be 
sown  in  October  in  a  well-prepared  seed  bed.  It  may  be  scattered  broadcast 
or  dropped  one-balf  inch  apart  and  covered  with  fine  leaf  mold  to  the  depth 
of  1  inch.  During  the  winter  the  seed  bed  should  be  protected  with  burlap  or 
fertilizer  sacks,  and  should  also  be  guarded  against  encroachment  of  moles  or 
mice.  Plants  may  be  set  0  to  8  inches  apart  each  way  and  the  rootstocks  cov¬ 
ered  to  a  depth  of  about  2  inches.  For  satisfactory  growth  goldenseal  requires 
about  75  percent  of  shade  during  the  summer,  which  should  be  provided  by  a 
lath  shade  or  by  cloth,  brush,  or  vines.  The  soil  should  be  kept  free  from 
weeds  and  the  plants  liberally  watered  throughout  the  growing  season,  but 
good  drainage  is  necessary,  since  goldenseal  does  not  thrive  in  boggy  ground. 
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Under  favorable  conditions  goldenseal  reaches  its  best  development  in  aboui 
five  years  from  seed,  or  in  a  year  or  two  less  when  grown  from  root  buds  or 
by  divisions  of  the  rootstocks.  The  root  is  dug  in  the  autumn  after  the  tops 
have  withered.  They  are  washed  clean  of  all  soil,  sticks,  etc.,  and  dried  on 
lath  screens  in  an  airy  place  in  mild  sunlight  or  partial  shade,  or  indoors  on 
a  clean,  dry  floor.  When  dried  in  the  open  they  should  be  protected  from  rain 
and  dew.  The  cured  root  is  kept  in  loose  masses  until  marketed,  since  close 
packing  may  cause  attacks  of  mold.  The  dried  leaves  and  stems  of  goldenseal, 
commonly  known  as  “  seal  herb,”  are  also  a  marketable  product. 

Goldenseal  root  has  declined  greatly  in  market  value  in  late  years.  In  1928 
it  was  quoted  at  $4.75  a  pound  whereas  in  January,  1935,  the  price  offered  to 
growers  was  75  cents  a  pound.  On  the  same  date  the  dried  leaves  and  stems 
were  quoted  at  15  cents  a  pound. 

HENBANE 

Henbane  ( Hyoscyamus  niger)  is  a  poisonous  annual  or  biennial  herb  of  the 
nightshade  family,  introduced  into  this  country  from  Europe  and  occasionally 
found  as  a  weed  in  a  number  of  the  Northern  States.  The  leaves,  flowering 
tops,  and  sometimes  the  seeds  are  used  medicinally. 

Henbane  is  propagated  from  seeds,  but  when  these  are  sown  in  the  open 
field  germination  is  uncertain,  and  a  very  poor  stand  or  total  failure  is  a  fre¬ 
quent  result.  Germination  is  usually  much  more  certain  when  the  seeds  are 
sown  under  glass,  but  the  plants  do  not  readily  stand  transplanting  and  often 
die  after  they  are  set  in  the  open.  Very  good  results  have  been  obtained  by 
sowing  the  seed  in  small  pots  under  glass  in  January,  transferring  the  seedlings 
to  3-inch  pots  in  March,  and  transplanting  in  May  to  the  field,  where  the  plants 
may  be  set  at  least  15  inches  apart  in  rows.  In  handling  the  plants  care  should 
be  taken  to  disturb  the  soil  about  the  roots  as  little  as  possible.  The  soil 
requirements  and  method  of  cultivation  are  practically  the  same  as  for  bella¬ 
donna. 

The  leaves  of  henbane  usually  suffer  severely  from  attacks  of  the  potato 
beetle,  especially  during  the  first  year,  and  the  crop  is  very  likely  to  be  de¬ 
stroyed  if  grown  within  the  range  of  this  insect. 

Ordinarily  the  plants  blossom  about  August  of  the  second  year  and  die  after 
ripening  their  seed,  but  individual  plants  started  early  frequently  bloom  and 
set  seed  the  first  year.  The  leaves  and  flowering  tops  are  collected  when  the 
plants  are  in  full  bloom  and  are  carefully  dried  in  the  shade. 

The  American  crop  of  henbane  has  never  much  exceeded  10  acres.  The  yield 
under  favorable  conditions  is  estimated  at  about  600  pounds  per  acre.  The 
wholesale  price  in  July,  1935,  was  23  to  24  cents  a  pound. 

HOREHOUND 

Horehound  ( Marrubium  vulgare)  is  a  hardy  perennial  herb  of  the  mint 
family  which  occurs  as  a  common  weed  in  many  places  in  the  United  States, 
especially  on  the  Pacific  coast,  where  it  threatens  to  become  a  pest.  The  leaves 
and  flowering  tops  find  some  demand  as  a  crude  drug.  Their  greatest  use, 
however,  is  in  the  manufacture  of  candy,  although  they  are  sometimes  employed 
for  seasoning. 

Horehound  grows  well  in  almost  any  soil  and  thrives  in  light,  dry  soils  lack¬ 
ing  in  fertility.  It  grows  readily  from  seeds,  which  are  usually  sown  in  drills 
early  in  the  spring  and  covered  with  about  an  inch  of  soil.  Plants  may  also 
be  started  in  coldframes,  from  either  seed  or  cuttings,  and  later  transplanted 
to  the  field.  Propagation  may  also  be  effected  by  division  of  old  plants.  Plants 
may  stand  6,  12,  or  18  inches  apart  in  the  row;  those  which  stand  close  together 
will  have  small  stems,  and  hence  will  yield  a  crop  of  finer  quality. 

The  plants  are  harvested  just  before  flowering  and  should  be  cured  in  the 
shade  in  order  to  preserve  the  green  color.  If  the  stems  are  small,  the  plants 
may  be  cut  close  to  the  ground  with  a  scythe,  or  with  a  mower  if  the  area  is 
large.  In  case  the  plants  are  tall  and  large  they  must  be  cut  some  distance 
above  the  ground  and  all  coarse  stems  removed  to  make  the  herb  suitable  for 
marketing. 

Yields  at  the  rate  of  2.000  pounds  of  dry  herb  per  acre  have  been  obtained. 
The  price  in  July,  1935,  was  7  to  8  cents  a  pound.  In  the  past  five  years  imports 
of  horehound  have  ranged  from  40,000  to  about  100,000  pounds  annually. 
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INSECT-POWDER  FLOWERS 

Insect  flowers,  also  known  as  pyrethrum,  from  wliich  insect  powder  and  a 
number  of  other  insecticide  products  are  prepared,  are  obtained  from  several 
species  of  Chrysanthemum  of  the  aster  family,  the  most  important  of  which  is 
Chrysanthemum  cinerariae folium.  The  commercial  supplies  of  insect  flowers 
are  produced  mostly  in  Japan  and  in  the  Mediterranean  region  of  Europe  where 
this  species  is  under  cultivation.  At  one  time  it  was  grown  commercially 
in  California  but  at  present  only  small  acreages  are  under  cultivation  in 
Pennsylvania  and  Colorado. 

The  plant  prefers  a  well-drained  soil  not  too  heavy  and  appears  to  be  adapted 
reasonably  well  to  many  sections  of  the  country.  It  is  subject  to  several  soil- 
borne  diseases  and  cannot  be  grown  successfully  where  these  are  present  to  a 
considerable  extent.  It  is  propagated  from  seed  or  by  crown  division.  Direct 
sowing  of  the  seed  in  the  field  is  unsatisfactory,  but  seedlings  can  be  grown 
in  seedbeds  and  later  transplanted  without  much  difficulty.  One  pound  of 
good  seed  is  sufficient  for  400  square  feet  of  seedbed,  and  this  area  will  under 
normal  conditions  provide  enough  seedlings  to  plant  1  acre.  A  light,  well- 
drained  soil  not  too  acid  is  best  suited  for  the  seedbed  which  is  protected  with 
board  sides  8  to  10  inches  high.  The  seed  is  broadcast  evenly  in  the  bed 
and  raked  in  very  lightly.  If  necessary  the  bed  is  watered  enough  to  keep 
the  surface  moist,  but  excessive  water  is  harmful.  A  covering  of  light  straw 
promotes  germination,  but  a  better  plan  is  to  spread  cheesecloth  over  the  frame 
of  the  bed.  This  prevents  excessive  drying  of  the  soil  and  hastens  germina¬ 
tion.  If  straw  is  used  it  is  removed  when  the  seedlings  appear,  usually  in  8 
or  10  days,  and  lattice  frames  are  placed  over  the  bed  to  provide  partial  shade, 
but  if  the  cheesecloth  is  used  this  is  left  until  the  seedlings  are  several  inches 
high  as  it  serves  the  same  purpose.  Under  favorable  conditions  the  seedlings 
are  from  4  to  6  inches  high  in  6  or  8  weeks  at  which  stage  they  are  set  in  the 
field  about  1  foot  apart  in  rows  3  feet  apart.  The  preferred  practice  is  to 
sow  the  seed  as  early  in  spring  as  possible  and  permit  the  seedlings  to  remain 
in  the  seedbed  until  after  midsummer  to  develop  good  root  growth.  Except 
in  locations  where  the  growing  season  is  very  short  they  are  to  advantage 
planted  into  the  field  in  August,  which  permits  them  to  become  well  estab¬ 
lished  by  winter.  Under  some  circumstances  the  seed  is  sown  to  better  advan¬ 
tage  late  in  summer  or  in  early  fall  and  the  seedlings  kept  in  the  seedbed 
through  the  winter  so  that  transplanting  early  the  following  season  is  possible. 
Some  protection  of  the  young  plants  in  the  seedbed  during  the  winter  is  some¬ 
times  necessary,  depending  on  localities  and  weather  conditions.  The  plants 
are  well  cultivated  and  at  all  times  must  be  kept  free  from  weeds.  Fertilizers 
may  at  times  be  used  with  good  results,  but  they  must  be  carefully  applied  in 
accordance  with  local  conditions  and  no  general  recommendations  can  be 
given. 

As  a  rule  no  flowers  are  obtained  the  same  year  the  plants  are  set  in  the 
field,  but  the  following  season  a  substantial  crop  may  be  expected,  followed 
by  heavier  production  in  subsequent  years.  On  favorable  soil  and  with  good 
cultural  practice  a  planting  may  continue  in  good  production  for  6  or  7  yeax*s. 
The  flowers  are  ready  to  harvest  as  soon  as  they  are  open,  the  time  varying 
from  May  to  July  according  to  location.  Where  labor  is  plentiful  and  very 
cheap,  as  is  the  case  in  those  countries  where  the  crop  is  now  grown  extensively, 
the  flowers  may  be  harvested  by  hand  picking  or  by  simple  stripping  devices 
operated  by  hand,  but  such  methods  are  certain  to  be  too  expensive  in  the 
United  States,  hence  the  successful  growing  of  this  crop  in  this  country  depends 
largely  on  the  development  of  practicable  and  inexpensive  harvesting  methods. 
The  flowers  are  dried  by  spreading  them  thinly  on  screens  or  wooden  floors 
protected  from  the  weather  or  in  the  open,  in  which  case  they  are  moved  inside 
at  night  or  during  unfavorable  weather.  Under  favorable  conditions  the 
flowers  dry  sufficiently  in  a  week  or  10  days  so  they  may  be  bagged. 

The  yield  of  dry  flowers  from  an  acre  varies  greatly.  When  in  full  produc¬ 
tion  700  to  800  pounds  is  probably  a  fair  average  yield  on  a  large  acreage  under 
favorable  conditions,  but  twice  that  quantity  has  been  obtained  occasionally 
from  individual  fields. 

The  United  States  has  imported  from  4,500.000  to  13,000,000  pounds  of 
dried  flowers  annually  in  the  past  10  years.  The  market  value  has  varied 
from  11  to  30  cents  a  pound.  In  July,  1935,  the  wholesale  price  was  quoted  as 
17  to  20  cents. 
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LARKSPUR 

Tlie  larkspur  of  the  crude-drug  trade  is  an  annual  plant  ( Delphinium  con- 
solida),  native  to  southern  Europe,  which  has  long  been  cultivated  in  this 
country  as  an  ornamental  and  is  now  occasionally  found  growing  wild.  Another 
species  of  larkspur  ( D .  urceolatum )  is  native  to  this  country  and  is  said  to 
have  properties  very  similar  to  those  of  the  European  species.  Larkspur  seed 
is  now  used  chiefly  in  remedies  for  external  parasites. 

These  larkspurs  thrive  best  in  a  rich  sandy  or  gravelly  soil.  In  heavy  soils 
they  are  likely  to  suffer  from  root  rot,  which  materially  reduces  the  yield.  A 
rather  dry  climate  is  suitable  for  plants  of  this  character.  They  do  not  bear 
transplanting  well  and  seeds  should  be  sown  in  the  fall  or  very  early  in  the 
spring  where  the  plants  are  to  stand.  The  soil  should  be  well  fined  and  the 
seed  thinly  sown  in  drills  spaced  according  to  the  method  of  cultivation  to  be 
used.  When  up,  the  plants  should  be  thinned  to  stand  8  inches  or  more  apart 
in  the  rows.  The  necessary  cultivation  consists  in  keeping  the  soil  between 
the  rows  and  about  the  plants  mellow  and  free  from  weeds  during  the  growing 
season. 

When  the  seed  capsules  are  fairly  ripe,  the  seed  is  harvested  by  collecting 
the  tops,  which  should  be  cut  before  the  seed  capsules  have  become  so  brittle  as 
to  risk  the  loss  of  seed  by  shattering  and  which  can  be  handled  best  in  the  early 
morning  while  damp  and  pliable.  They  should  be  cured  in  a  well-ventilated 
place,  sheltered  from  rain,  and  when  thoroughly  dry  may  be  threshed  out  and 
cleaned. 

The  wholesale  price  of  larkspur  seed  has  varied  greatly.  In  July,  1935,  it  was 
quoted  at  19  to  20  cents  a  pound. 

The  seed  of  a  European  species  of  larkspur  ( D .  si aphis ay rial) ,  commonly 
called  stavesacre,  possesses  medicinal  properties  and  is  recognized  as  an  official 
drug.  The  wholesale  price  for  stavesacre  seed  in  July,  1935,  was  40  to  42  cents 
a  pound. 

LAVENDER 

The  true  lavender  (Lavandula  spica)  is  a  small  shrubby  plant  of  the  mint 
family,  native  to  southern  Europe,  and  widely  cultivated  for  its  fragrant  flowers 
and  for  the  oil  distilled  from  the  fresh  flowering  tops. 

Lavender  thrives  best  in  light  and  rather  dry  soils  well  supplied  with  lime, 
but  may  be  grown  in  almost  any  well-drained  loam.  On  low  or  wet  land  it  is 
almost  certain  to  winterkill.  The  plant  is  not  easily  grown  from  seed,  but  may 
be  readily  propagated  from  cuttings  or  by  division.  In  cold  climates  the  plants 
must  be  well  protected  during  the  winter,  or  they  may  be  carried  over  in  a 
greenhouse  or  coldframe.  Early  in  the  spring  the  plants  or  rooted  cuttings  are 
set  in  well-prepared  soil,  12  to  15  inches  apart  in  rows  spaced  to  suit  the  cultiva¬ 
tion  intended.  Frequent  and  thorough  cultivation  is  desirable. 

Not  many  blooms  can  be  cut  the  first  year,  but  full  crops  may  be  expected  for 
each  of  the  three  following  years,  after  which  it  will  be  best  to  start  new 
plantings.  The  flowering  tops  a:e  harvested  when  they  are  in  full  bloom,  and 
if  used  for  the  production  of  oil  are  distilled  at  once  without  drying.  If  the 
dry  flowers  are  wanted,  the  tops  are  carefully  dried  in  the  shade  and  the  flowers 
later  stripped  from  the  stems  by  hand. 

On  ordinary  soil,  yields  of  600  to  1,200  pounds  per  acre  of  fresh  flowering 
tops  have  been  obtained.  The  dry  weight  is  about  four-fifths  of  the  green 
weight.  The  yield  of  oil  varies  widely,  but  from  12  to  15  pounds  per  acre  may 
be  expected  under  good  conditions.  The  wholesale  price  in  July,  1935,  for 
ordinary  flowers  was  from  35  to  36  cents  a  pound  and  for  selected  flowers  was 
70  cents  a  pound.  The  quality  of  the  oil  varies  greatly,  as  indicated  by  the 
prices  quoted  in  July,  1935.  These  ranged  from  $2.55  to  $7  a  pound  for  oil  of 
lavender  flowers. 

LICORICE 

Licorice  (Glycyrrhisa  ylabra )  is  an  Old  World  plant,  the  culture  of  which 
has  not  succeeded  commercially  in  this  country,  although  the  plant  grows  well 
in  the  arid  Southwest  and  in  California,  where  in  some  localities  it  threatens 
to  become  a  weed.  Licorice  is  used  to  some  extent  in  medicine,  and  is  much 
in  demand  by  manufacturers  of  tobacco. 

Licorice  is  a  fairly  hardy  plant,  but  it  thrives  best  in  warm  regions,  where 
the  season  is  sufficiently  long  to  promote  strong  growth.  Plants  may  be  grown 
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from  seed,  but  propagation  by  means  of  cuttings  made  from  the  younger  parts 
of  tlie  rhizome,  or  so-called  root,  usually  gives  best  results.  The  cuttings  are 
set  perpendicularly  in  deep,  moist,  sandy,  or  loamy  soil,  and  should  stand 
about  18  inches  apart  in  rows  so  spaced  as  to  allow  for  the  cultivation  necessary 
to  keep  the  soil  mellow  and  free  from  weeds. 

The  yield  under  good  culture  is  said  to  average  about  5,000  pounds  of  dry 
root  per  acre  at  the  end  of  every  third  year.  The  relatively  low  price  at  which 
the  imported  root  can  usually  be  obtained  has  so  far  prevented  the  develop¬ 
ment  of  commercial  licorice  growing  in  this  country.  From  50  to  120  million 
pounds  of  licorice  root  and  from  one  to  one  and  a  half  million  pounds  of  licorice 
paste  have  been  imported  annually  into  the  United  States  during  the  last  five 
years.  The  price  in  July,  1035,  was  4%  to  5  cents  a  pound  for  ordinary  root 
and  20  to  22  cents  for  selected  root. 


LOBELIA 

Lobelia  ( Lobelia  inflata)  is  a  native  poisonous  annual  plant,  occurring  gen¬ 
erally  in  open  woods  and  pastures,  but  is  most  abundant  in  the  States  east  of 
the  Mississippi  River.  The  leaves,  tops,  and  seeds  are  used  medicinally. 

This  plant  thrives  under  cultivation  in  a  rather  rich,  moist  loam,  and  grows 
well  either  in  the  open  or  in  partial  shade.  It  grows  readily  from  seeds,  which 
are  very  small  and  must  be  sown  on  soil  which  has  been  well  fined  and  ex¬ 
ceptionally  well  prepared.  The  seeds  are  sown  either  in  the  fall  or  in  the 
spring  in  row's  2  feet  apart.  It  is  best  not  to  cover  the  seeds  but  to  sow  them  on 
the  surface  of  the  soil,  which  is  then  firmed  with  a  float  or  by  resting  a  board 
over  the  row  and  walking  upon  it.  Fall  planting  usually  gives  a  better  stand 
and  a  heavier  crop.  Shallow  cultivation  should  be  given  until  the  plants  begin 
to  flower. 

Lobelia  is  harvested  when  in  full  flower  or  as  soon  as  some  of  the  older  seed 
pods  are  full  grown.  The  plants  may  be  cut  with  a  mower  if  the  cutter  bar  is 
set  high  enough  to  avoid  including  the  large  stems.  The  herb  should  be  dried 
in  the  shade,  in  order  to  preserve  the  green  color. 

Small  areas  have  given  yields  at  the  rate  of  1,000  pounds  of  dry  herb  per 
acre.  The  prices  in  July,  1935,  were,  for  the  herb,  16  to  17  cents;  for  the 
seed,  30  to  35  cents  a  pound. 

LOVAGE 

Lovage  ( Levisticum  officinale )  is  a  perennial  plant  of  the  parsley  family 
introduced  into  this  country  from  Europe  as  a  garden  plant  and  now  grown  as 
a  crop  in  certain  localities  in  New  England  and  the  West.  The  root  has  long 
been  supposed  to  have  medicinal  properties  and  is  in  some  demand  in  the  drug 
trade.  The  flowering  tops  yield  a  volatile  oil,  for  which,  however,  there  is 
little  demand.  The  seeds  are  used  for  flavoring  confectionery,  and  the  leaf 
stems  are  sometimes  blanched,  like  celery,  and  eaten  as  a  salad. 

Lovage  is  propagated  by  division  or  from  seeds.  The  seeds  may  be  planted 
in  the  fall  in  drills  18  inches  apart  or  sowm  in  early  spring  in  a  hotbed,  green¬ 
house,  or  well-prepared  seed  bed  in  a  sheltered  portion  of  the  garden.  They 
should  be  covered  very  lightly  with  sand  or  fine  sifted  soil,  and  in  order  to 
prevent  the  soil  from  drying  out  before  the  seeds  germinate  it  is  advisable  to 
spread  old  burlap  or  sacking  over  the  bed.  The  sacking  may  be  sprinkled  occa¬ 
sionally  if  the  weather  is  dry  and  should  be  removed  w'hen  the  first  seedlings 
break  the  soil.  The  plants  should  reach  a  size  suitable  for  transplanting  by 
the  end  of  May,  when  they  may  be  set  at  intervals  of  8  inches  in  rows  far 
enough  apart  for  convenient  cultivation.  Lovage  grow's  well  in  almost  any 
deep,  well-drained  soil,  such  as  will  produce  a  fair  crop  of  corn  or  potatoes,  and 
is  benefited  by  the  liberal  use  of  fertilizer,  although  heavy  applications  of 
manure  tend  to  produce  excessive  top  growth. 

The  roots  may  be  dug  in  October  of  the  second  or  third  year  after  setting  the 
plants.  Numerous  offsets  will  generally  be  found,. and  if  these  have  good  roots 
they  may  be  used  to  renew  the  plantation  without  recourse  to  seed.  Such 
shoots  should  at  once  he  reset  at  the  usual  distances  apart.  The  freshly  dug 
roots  should  be  well  washed,  cut  into  slices  about  one-half  inch  thick,  and  care¬ 
fully  dried.  If  necessary,  artificial  heat,  not  to  exceed  125°  F.,  may  be  used  to 
hasten  drying. 

Returns  from  experimental  areas  indicate  that  a  yield  of  about  1,000  pounds 
ol  dried  root  to  the  acre  may  be  expected  under  good  conditions  every  third 
year.  The  prices  quoted  for  American  lovage  root  in  the  wholesale  drug  mar¬ 
kets  in  July,  1935.  were  55  to  65  cents  a  pound. 
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MELISSA 

Melissa,  balm,  or  lemon  balm  (Melissa  officinalis )  is  a  perennial  herb  of  the 
mint  family,  native  to  southern  Europe.  In  this  country  it  has  long  been 
cultivated  in  gardens,  from  which  it  has  escaped  and  now  grows  wild  in  many 
places  in  the  eastern  United  States.  The  leaves  of  balm  are  widely  used  for 
culinary  flavoring,  and  the  leaves  and  flowering  tops  are  used  in  medicine.  The 
volatile  oil  distilled  from  the  plant  is  said  to  be  used  in  perfumery  and  also  for 
flavoring. 

Balm  grows  readily  on  any  good  garden  soil  and  is  easily  propagated  from 
seeds,  cuttings,  or  by  division.  The  seeds  may  be  sown  in  the  open  early  in 
the  spring,  but  owing  to  their  small  size  it  is  best  to  sow  them  in  shallow  flats 
in  a  greenhouse  or  in  a  hotbed.  The  soil  should  be  well  fined  and  the  seeds 
sown  thinly  on  the  surface  of  the  soil,  which  is  then  firmed  with  a  float  or  a 
small  board.  When  well  up,  the  seedlings  should  be  transferred  to  deeper 
flats,  and  when  4  or  5  inches  high  they  may  be  transplanted  to  the  open  and 
set  about  a  foot  apart  in  rows  spaced  to  suit  the  cultivation  to  be  given. 
Cultivation  should  be  frequent  and  sufficient  to  keep  the  soil  about  the  plants 
mellow  and  free  from  weeds. 

When  the  plants  are  in  full  flower  the  crop  can  be  cut  with  a  scythe,  or 
with  a  mower  if  the  herb  is  to  be  used  for  distillation.  For  preparing  the 
crude  drug  only  the  flowering  tops  are  collected,  the  coarse,  stemmy  portions 
of  the  herb  being  rejected.  The  leaves  and  tops  are  dried  in  the  shade  in 
order  to  preserve  the  green  color. 

Yields  at  the  rate  of  about  1,800  pounds  of  dry  herb  per  acre  have  been 
obtained,  but  if  only  the  flowering  tops  are  collected  the  yield  will  be  very 
materially  less. 

ORRIS 

Orris  (Iris  germanica)  is  a  perennial,  native  to  southern  Europe,  and  is  cul¬ 
tivated  chiefly  in  Italy  for  its  fragrant  rootstocks,  which  yield  the  orris  of 
commerce.  The  plant  grows  well  in  a  variety  of  soils  and  flourishes  in  a  rich, 
moist  loam,  but  roots  which  are  growm  in  rather  dry,  gravelly  soil  appear  to  be 
tne  most  fragrant.  Orris  is  readily  propagated  by  division  of  the  old  plants, 
which  may  be  set  either  in  the  spring  or  in  the  fall  about  a  foot  apart  in  rows 
spaced  conveniently  for  cultivation. 

Since  harvesting  usually  takes  place  only  once  in  three  years,  the  use  of  the 
land  is  required  for  that  length  of  time  in  order  to  obtain  one  crop.  After  the 
roots  are  dug  they  are  peeled  and  dried  in  the  open  air.  The  desired  fragrance 
does  not  develop  until  after  the  dry  roots  have  been  stored  for  a  number  of 
months,  during  which  time  they  are  especially  liable  to  the  attacks  of  insects. 

The  yield  is  from  5  to  6  tons  of  dry  root  per  acre.  From  280,000  to  400,000 
pounds  of  orris  root  were  imported  annually  in  the  last  five  years.  The  annual 
importation  of  orris  is  normally  about  500,000  pounds.  The  wholesale  prices 
in  July,  1935,  were  10  to  11  cents  a  pound.  The  outlook  for  a  profitable  orris 
industry  in  this  country  does  not  appear  promising,  and  it  does  not  seem  ad¬ 
visable  for  any  considerable  number  of  persons  to  undertake  the  growing  of 
this  crop. 

PARSLEY 

Parsley  (Petroselinum  hortense )  is  a  biennial  herb  grown  everywhere  in  gar¬ 
dens  for  use  in  garnishing  and  seasoning.  All  parts  of  the  plant  contain  a 
volatile  oil,  that  from  the  seed  being  especially  rich  in  a  constituent  known  as 
apiol  or  “  parsley  camphor,”  which  is  still  used  to  some  extent  in  medicine. 
In  the  crude-drug  trade  there  is  a  small  demand  for  the  root,  leaves,  and  seed. 

A  rich  and  rather  moist  soil  is  desirable  for  the  growing  of  parsley.  The 
seeds  germinate  slowly  and  are  frequently  sown  early  in  the  spring  in  cold- 
frames  or  seed  beds,  from  which  the  young  plants  may  be  removed  later  and 
set  in  the  open  in  rows  12  or  more  inches  apart  and  about  6  inches  apart  in  the 
row.  When  the  leaves  are  fully  grown  they  may  be  collected  and  dried  in  the 
usual  manner.  The  plants  flower  in  the  second  year,  and  as  soon  as  the  seed 
is  ripe  it  is  harvested  and  carefully  dried.  At  the  end  of  the  second  growing 
season,  late  in  October,  the  root  may  be  dug  and  should  be  well  washed  and 
carefully  dried.  Artificial  heat  may  be  used  in  drying  if  necessary. 

On  small  areas  yields  of  seed  at  the  rate  of  about  185  pounds  per  acre  have 
been  obtained.  No  price  quotations  for  the  seed  have  been  available  for  some 
time,  but  in  the  past  the  wholesale  price  has  varied  from  10  to  70  cents  a  pound, 
accortling  to  demand  and  season. 
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PENNYROYAL 

Pennyroyal  ( Hedeoma  pulegioides)  is  an  annual  plant,  flowering  from  June 
to  October,  and  is  found  in  dry  soils  from  Nova  Scotia  and  Quebec  to  the 
Dakotas  and  southward.  Both  the  dry  herb  and  the  oil  obtained  therefrom  by 
steam  distillation  form  marketable  products. 

Pennyroyal  grows  well  on  average  upland  soils  and  is  frequently  abundant  on 
sandy  or  gravelly  slopes.  In  field  planting,  the  seeds  should  be  sown  in  rows 
in  the  fall  and  covered  not  to  exceed  one-quarter  of  an  inch,  since  they  rarely 
germinate  if  planted  at  a  greater  depth.  The  plants  come  up  early  in  the 
spring,  and  to  obtain  the  best  results  clean  cultivation  and  freedom  from  weeds 
are  essential,  as  with  all  cultivated  crops. 

Early  in  the  summer,  when  the  plants  are  in  full  flower,  they  may  be  mowed. 
To  prepare  the  herb  for  market  the  plants  are  dried,  preferably  in  the  shade, 
and  carefully  packed  immediately  after  drying.  All  the  large  stems  should  be 
removed  in  order  to  improve  the  quality  of  the  product.  The  herb  should  be 
marketed  promptly,  since  it  deteriorates  with  age.  For  the  production  of  the 
volatile  oil,  the  plants  should  be  harvested  when  in  full  flower  and  distilled 
without  drying. 

Returns  from  experimental  areas  indicate  that  a  yield  of  about  1,200  pounds 
of  dry  herb  per  acre  may  be  expected.  The  yield  of  oil  varies  from  15  to  30 
pounds  per  acre.  The  wholesale  prices  quoted  in  July,  1935,  were  11  to  12  cents 
a  pound  for  the  herb  and  $1.75  to  $2.10  a  pound  for  the  oil. 

PEPPERMINT 

Peppermint  (Mentha  piperita)  is  a  perennial  of  the  mint  family,  frequently 
found  growing  wild  in  moist  situations  throughout  the  eastern  half  of  the 
United  States.  It  is  cultivated  on  a  commercial  scale,  chiefly  on  the  muck 
lands  of  southern  Michigan  and  northern  Indiana  and  in  the  Pacific  Northwest. 
The  volatile  oil  forms  the  principal  marketable  product,  but  there  is  some 
demand  in  the  crude-drug  trade  for  the  dried  leaves  and  flowering  tops. 

Peppermint  is  propagated  from  “  roots  ”,  or  runners,  which  should  be  set 
in  an  almost  continuous  row  in  furrows  about  3  feet  apart  and  covered  to  a 
depth  of  about  3  inches.  It  can  be  grown  on  any  land  that  will  produce  good 
crops  of  corn,  but  is  most  successful  on  the  muck  lands  of  reclaimed  swamps. 
On  uplands  it  soon  exhausts  the  soil  and  will  not  do  well  for  more  than  two 
or  three  seasons  without  the  rotation  of  crops.  On  rich  muck  lands  it  will 
grow  for  a  number  of  years,  the  soil  being  plowed  after  the  crop  is  harvested 
and  the  runners  turned  in  to  fern  a  new  growth  the  succeeding  year.  It  is 
essential  that  the  ground  be  kept  free  from  weeds,  since  their  presence  in  the 
crop  at  harvest  would  seriously  injure  the  quality  of  the  oil. 

When  peppermint  is  grown  on  reclaimed  swamps  or  muck  lands,  fertilizers 
are  rarely  needed,  but  on  uplands  it  is  well  to  plow  in  12  or  more  tons  per  acre 
of  rotted  stable  manure  before  planting.  Similar  applications  may  be  made 
between  the  rows  in  early  spring  and  plowed  in  as  the  land  shows  signs  of 
exhaustion.  Commercial  truck  or  potato  fertilizers  cultivated  in  between  the 
rows  at  the  rate  of  GOO  pounds  to  the  acre  have  proved  useful  in  keeping  up 
fertility,  but  manure  is  to  be  preferred,  as  it  provides  humus  or  vegetable 
matter  as  well  as  increases  the  fertility. 

Harvesting  is  begun  in  July  or  August,  when  the  plants  are  in  full  bloom. 
The  herb  is  cut  and  cured  like  hay,  and  when  fairly  well  dried  is  placed  in 
large  vats  or  stills  having  a  capacity  of  from  1  to  3  tons  of  dry  herb  and  dis¬ 
tilled  with  steam  to  obtain  the  volatile  oil.  The  yield  of  oil  is  exceedingly 
variable,  but  on  lands  well  suited  for  the  production  of  peppermint  the  average 
yield  is’not  far  from  30  pounds  per  acre.  The  annual  production  of  pepper¬ 
mint  oil  in  the  United  States  is  about  500,000  pounds,  but  in  some  years  it  has 
been  in  excess  of  1,000,000  pounds.  During  years  of  normal  production  pepper¬ 
mint  oil  may  be  expected  "o  yield  the  growers  from  $3  to  $4  a  pound  on  the 
average,  but  much  higher  prices  have  been  realized  during  periods  when  the 
production  was  much  below  normal. 

In  July,  1935,  the  wholesale  price  for  the  leaves  was  from  28  to  30  cents  a 
pound  and  $2.40  to  $2.90  a  pound  for  the  oil. 

For  further  information  on  the  growing  of  peppermint,  see  Farmers’  Bulletin 
1555,  “  Peppermint  and  Spearmint  as  Farm  Crops,” 
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PINKROOT 

Pinkroot  {Spigelia  marilandica,  fig.  7)  is  a  native  perennial  lierb  occurring 
in  rich  open  woods  from  New  Jersey  to  Wisconsin  and  south  to  Florida  and 
Texas.  The  root  is  an  official  drug,  the  use  of  which  has  declined  in  recent 
years,  apparently  on  account  of  the  extent  to  which  pinkroot  has  been  adulter¬ 
ated  with  the  worthless  roots  of  another  plant  known  as  East  Tennessee  pink¬ 
root.  Prospective  growers  of  pinkroot  should  obtain  seeds  or  roots  for  planting 
from  thoroughly  reliable  sources  only. 

Pinkroot  makes  a  vigorous  growth  under  conditions  suitable  for  growing 
ginseng  or  goldenseal,  and  partial  shade  is  usually  necessary,  although  if  given 
a  rich,  moist,  loamy  soil  it  may  be  grown  without  shade  in  situations  not  too 
hot  and  dry.  It  is  propagated  either  from  seeds  or  from  divisions  of  old  roots. 
It  is  best  to  sow  the  seeds  as  soon  as  they  are  ripe,  but  if  mixed  with  moist 
sand  and  kept  in  a  cool  place  sowing  may  be  deferred  until  fall  or  the  following 
spring.  The  seeds  are  sown  in  drills  G  inches  apart  in  well-prepared  seed  beds, 
and  in  the  spring,  when  the  young  plants  are  a  few  inches  high,  they  are  set 
about  a  foot  apart  each  way  in  the  permanent  beds.  The  old  roots  are  divided 

when  dormant,  and  each  division  should  con¬ 
sist  of  a  portion  of  the  root  with  one  or 
more  buds  and  a  number  of  the  small  root¬ 
lets.  They  are  set  in  the  same  manner  as 
the  seedlings.  Thorough  cultivation  and  free¬ 
dom  from  weeds  are  essential  for  good 
results. 

The  roots  usually  attain  a  marketable  size 
in  three  years,  but  will  give  a  heavier  yield 
at  the  end  of  the  fourth  or  fifth  year.  They 
are  harvested  in  the  fall,  and  after  the  tops 
are  cut  off  the  roots  are  well  washed  and 
thoroughly  dried.  Little  can  be  said  regard¬ 
ing  yield,  but  returns  from  small  areas  indi¬ 
cate  that  a  bed  4  by  30  feet  will  yield  from 
10  to  12  pounds  of  dry  root  in  four  years. 
The  price  in  July,  1935,  was  32  to  35  cents  a 
pound. 

POKEWEED 

Pokeweed  ( Phytolacca  americana)  is  a 
native  plant  of  frequent  occurrence  in 
moist,  rich  soil  along  fences  and  in  unculti¬ 
vated  land  throughout  the  eastern  half  of 
the  United  States.  The  root,  which  is  peren¬ 
nial,  sends  up  large  annual  stems,  sometimes 
attaining  a  height  of  8  or  9  feet.  This  plant 
bears  numerous  long  clusters  of  smooth, 
shining  purple  berries,  very  attractive  in 
appearance,  but  the  seeds  are  said  to  be  poisonous.  Both  the  root  and  the 
berries  are  used  in  medicine. 

Pokeweed  thrives  in  deep,  rich  soils  well  supplied  with  moisture  and  may 
be  readily  grown  from  seed  sown  early  in  the  spring  in  rows  4  feet  apart  and 
barely  covered.  The  seedlings  may  be  thinned  to  stand  about  3  feet  apart 
in  the  rows.  Cultivation  should  be  shallow,  though  frequent.  The  plant  de¬ 
velops  a  long,  thick,  fleshy  root,  which  when  old  is  not  easily  harvested  and 
may  have  to  be  dug  by  hand.  If  the  roots  of  plants  grown  from  seed  are 
harvested  at  the  end  of  the  fii’st  year  they  may  be  turned  out  by  means  of  a 
deep-running  plow  without  great  difficulty.  As  soon  as  they  are  dug  the  roots 
are  cleaned  by  washing  and  are  usually  cut  lengthwise  or  transversely  into 
slices  for  drying.  They  should  be  thoroughly  dried,  and  if  a  large  quantity  is 
to  be  handled  the  use  of  artificial  heat  will  be  found  desirable. 

A  yield  of  about  600  pounds  of  dry  root  per  acre  may  be  expected  at  the  end 
of  the  first  year,  and  three  or  four  times  as  much  from  plants  of  the  second 
year’s  growth.  In  the  second  year  several  hundred  pounds  of  berries  may  also 
be  obtained  from  1  acre. 

The  price  in  July,  1935,  for  the  dry,  cut  root  was  about  5  to  5%  cents  a 
pound.  Apparently  there  is  but  a  small  demand  for  either  the  roots  or  berries. 


Fig.  7. — Pinkroot  ( Spigelia  mari¬ 
landica  ) 
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SAFFLOWER 

Safflower,  American  saffron,  or  false  saffron  ( Carthamus  tinctorius)  is  a 
hardy  Old  World  annual  of  the  aster  family,  cultivated  in  gardens  in  this 
country  for  its  flowers,  which  are  used  in  coloring  or  for  flavoring,  and  some¬ 
times  as  a  substitute  for  the  true  saffron. 

Safflower  may  be  readily  propagated  from  seeds  sown  in  the  open  early  in 
the  spring.  The  soil  should  be  tine  and  mellow,  and  the  seeds  sown  an  inch 
or  more  apart  in  drills  and  well  covered.  About  three  weeks  from  the  time  of 
sowing  the  seed  the  plants  wrill  be  well  started,  and  cultivation  should  begin 
at  once  and  be  continued  until  tbe  flower  buds  form.  The  plants  bloom  in  July 
or  August,  when  harvesting  may  begin.  Only  the  florets  are  collected,  and 
since  these  must  be  removed  by  hand,  harvesting  is  slow  and  expensive.  The 
plants  continue  to  blossom  for  several  weeks,  and  the  florets  must  be  harvested 
almost  daily.  It  is  best  to  collect  them  early  in  the  morning  and  to  dry  them 
in  the  shade  on  trays  having  muslin  bottoms.  The  florets  should  be  turned 
daily  until  thoroughly  dry  and  then  stored  in  tin  containers. 

The  yield  is  estimated  at  125  to  150  pounds  of  dry  florets  per  acre.  The 
quotations  for  safflower  in  July,  1935,  were  23  to  32  cents  a  pound. 

SAFFRON 

The  true  saffron  ( Crocus  sativus)  is  a  low-growing,  fall-blooming,  bulbous 
plant  of  the  iris  family,  native  to  southern  Europe,  where  it  is  cultivated  com¬ 
mercially.  It  was  formerly  grown  as  a  small  garden  crop  in  some  localities  in 
this  country,  chiefly  in  Lancaster  and  Lebanon  Counties,  Pa.  The  stigmas  of 
the  flowers  form  the  saffron  of  commerce.  Saffron  is  used  in  cookery  and  for 
coloring  confectionery,  and  was  formerly  widely  used  in  medicine. 

A  rich,  well-drained  garden  soil  favors  a  vigorous  growth  of  the  plant,  but 
a  better  quality  of  saffron  is  obtained  on  land  of  medium  fertility.  It  is  propa¬ 
gated  from  bulbs  (corms),  which  may  be  planted  in  August  about  6  inches 
apart  each  way  and  6  inches  deep  in  well-prepared  soil.  When  grown  on  a 
large  scale  the  bulbs  are  often  set  late  in  the  spring.  The  ground  is  laid  off 
in  rows  about  20  inches  apart,  and  a  furrow  6  to  8  inches  deep  is  opened  for 
each  row.  In  this  furrow  the  bulbs  are  set  in  two  parallel  rows  about  4  inches 
apart  and  about  2  inches  apart  in  the  row.  The  furrows  are  then  filled  and 
the  surface  of  the  soil  b'ought  to  a  uniform  level.  Thorough  cultivation  and 
freedom  from  weeds  are  essential  for  good  results. 

The  purplish  blossoms  usually  appear  about  October,  but  the  main  leaf  growth 
of  the  plant  is  made  in  the  following  spring.  The  bulbs  may  remain  undis¬ 
turbed  for  three  or  four  years,  or  they  may  be  taken  up  yearly  and  the  clusters 
divided.  All  unsound  bulbs  should  be  rejected,  as  they  are  often  attacked  by 
a  fungus  which  readily  spreads  to  the  sound  bulbs,  causing  them  to  rot.  Dur¬ 
ing  the  blossoming  period,  which  frequently  lasts  from  two  to  three  weeks,  the 
flowers  are  collected  daily  just  as  they  open.  The  orange-colored  stigmas  are 
then  removed  from  the  flowers,  either  by  pulling  them  out  or  by  cutting  them 
off  with  the  finger  nail,  after  which  the  flowers  are  thrown  away.  The  stigmas 
are  dried  immediately,  a  common  method  being  to  spread  them  in  a  thin  layer 
on  a  sieve  which  is  suspended  over  a  low  fire.  When  fully  dry  they  are  placed 
in  linen  bags  and  stored  in  a  dry  place. 

The  yield  of  saffron  is  variously  estimated  at  from  10  to  30  pounds  per 
acre,  according  to  the  situation  where  it  is  grown.  About  50,000  flowers  are  re¬ 
quired  to  produce  a  pound  of  dry  saffron;  consequently,  the  amount  of  hand 
labor  involved  in  removing  the  stigmas  is  quite  large.  The  prices  in  July,  1935, 
ranged  from  $9.50  to  $9.75  a  pound.  Owing  to  the  high  cost  of  production, 
it  is  not  thought  probable  that  saffron  culture  would  prove  profitable  in  the 
United  States. 

SAGE 

The  common  sage  plant  ( Salvia  officinalis)  is  a  hardy  perennial  of  the  mint 
family,  widely  cultivated  in  gardens,  and  when  once  established  it  persists  for 
several  years.  The  leaves  are  used  extensively  for  seasoning  meats  and  soups, 
and  a  tea  made  from  them  is  an  old  household  remedy. 

Sage  is  easily  cultivated  and  will  grow  in  any  well-drained  fertile  soil,  but 
seems  to  thrive  best  in  a  rich  clayey  loam.  For  cultivation  on  a  large  scale 
the  seeds  are  sown  in  early  spring  in  rows  from  2  to  3  feet  apart,  and  when  the 
plants  are  well  up  they  are  thinned  to  stand  about  12  inches  apart  in  the  row. 
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Seedling  plants  have  a  tendency  to  produce  narrow  leaves ;  hence,  the  broad¬ 
leaved  varieties  which  do  not  flower  readily  are  the  most  desirable,  since  they 
give  a  larger  yield  of  leaves.  As  the  plants  rarely  set  seed,  they  are  usually 
grown  from  cuttings,  which  may  be  obtained  from  seed  houses  having  their 
own  propagating  gardens.  Cuttings  set  as  early  in  the  spring  as  weather  con¬ 
ditions  will  permit  usually  give  a  large  crop.  In  the  North  the  plants  should 
be  protected  in  winter  by  a  mulch  of  manure.  Sage  may  also  be  grown  as  a 
second  crop  after  early  vegetables. 

A  fair  crop  of  leaves  may  be  harvested  the  first  season  and  a  much  larger 
one  for  five  or  six  years  following.  Only  one  picking  should  be  made  the  first 
year,  after  which  two  or  three  pickings  may  be  made  in  a  season.  If  a  product 
of  fine  quality  is  desired,  the  leaves  are  picked  by  hand  and  dried  in  the  shade. 

Sage  leaves  are  apt 
to  turn  black  while 
drying  unless  the  re¬ 
moval  of  moisture 
proceeds  continually 
until  they  are  fully 
dry.  A  cheap  grade 
may  be  obtained  at 
a  smaller  harvest  cost 
by  cutting  the  plants 
with  a  mower,  the  cut¬ 
ter  bar  of  which  is  set 
at  such  a  height  as  not 
to  include  the  woody 
stems.  The  dry  herb 
should  be  marketed 
promptly,  since  it 
loses  its  strength  rap¬ 
idly  with  age. 

Returns  from  ex¬ 
perimental  areas  in¬ 
dicate  that  on  good 
soil  a  yield  of  2,000 
pounds  or  more  of 
dried  tops  per  acre 
may  be  expected.  In 
case  the  leaves  only 
are  harvested,  the 
yield  will  be  propor¬ 
tionately  less.  Amer¬ 
ican  leaf  sage  usually 
brings  a  considerably 
higher  price  than 
that  imported  from 
Europe.  It  is  not 
now  grown  to  the 
same  extent  that  it 
was  some  years  ago, 

and  no  prices  are  quoted  at  the  present  time  for  the  American  product.  Dalma¬ 
tian  sage  was  quoted  at  414  to  5  cents  a  pound  in  July,  1935. 


SENECA  SNAKEROOT 

Seneca  snakeroot,  known  also  as  senega  or  seneca  root  {Poly gala  senega, 
fig.  8),  is  a  small  native  perennial,  occurring  in  rocky  woods  in  the  eastern 
United  States  and  Canada.  Seneca  is  not  yet  grown  on  a  commercial  scale, 
although  cultivated  experimentally  in  a  number  of  places.  The  root  is  used  in 
medicine. 

Seneca  can  be  grown  in  good  garden  soil  or  in  rather  firm,  stony  soil  pro¬ 
vided  the  soil  contains  a  fair  proportion  of  leaf  mold  or  very  well  rotted 
manure.  Shade  is  not  essential,  although  the  plant  thrives  in  partial  shade  or 
under  modified  forest  conditions.  Roots  for  propagation  may  be  obtained  from 
dealers  or  may  be  collected  from  the  wild  in  autumn  or  early  spring.  If  set 
15  inches  apart  in  rows,  the  plants  may  be  readily  cultivated  until  they  reach 
a  marketable  size.  The  seeds  ripen  in  June  and  may  then  be  planted,  or  they 
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may  be  stratified  by  mixing  with  sand  and  buried  in  boxes  or  flowerpots  in 
moist  soil  until  the  following  spring,  when  they  may  be  sown  in  seed  beds  or 
shallow  boxes  of  loam  and  leaf  mold.  The  seedlings  when  old  enough  to  be 
handled  safely  may  be  transplanted  to  the  permanent  beds  and  set  in  rows  to 
facilitate  cultivation.  In  cold  situations  they  will  probably  need  to  be  pro¬ 
tected  during  the  first  winter  after  transplanting.  A  light  covering  of  straw 
or  pine  needles  will  be  sufficient  to  protect  them  from  severe  frost. 

The  plant  is  slow  in  growth,  and  experiments  thus  far  indicate  that  about 
four  years  are  required  to  obtain  marketable- roots.  The  roots  should  be  dug 
in  the  fall,  thoroughly  cleaned,  and  dried.  There  are  no  reliable  data  on  the 
probable  yield.  Seneca  root  is  in  constant  demand  and  wholesale  prices  were 
quoted  in  July,  1935,  at  27  to  28  cents  a  pound. 

SERPENTARIA 

Serpentaria  or  Virginia  snakeroot  ( Aristolochia  serpentaria)  is  a  native 
perennial  plant  occurring  in  rich  woods  in  the  eastern  part  of  the  United  States, 
and  most  abundantly  along  the  Allegheny  Mountains.  The  roots  of  this  plant 
are  used  in  medicine. 

Like  many  other  woodland  plants,  serpentaria  requires  a  rich,  moist  loam 
and  partial  shade  for  its  best  development.  It  may  be  readily  propagated  from 
seeds,  which,  however,  require  several  months  for  germination.  The  seeds  are 
best  sown  in  a  well-prepared  seed  bed  as  soon  as  they  are  ripe.  They  may  also 
be  sown  broadcast  or  in  drills  6  inches  apart  and  lightly  covered  with  leaf 
mold.  A  thin  mulch  of  straw  or  leaves  will  afford  the  necessary  winter  protec¬ 
tion.  In  the  spring  the  plants  may  be  set  0  inches  apart  each  way  in  the 
permanent  beds.  Plantings  have  been  made  in  the  open,  in  which  case  the 
plants  were  set  4  inches  apart  in  rows  16  inches  apart,  but  the  results  have 
been  less  satisfactory  than  with  plantings  made  under  shade. 

The  roots  are  collected  in  the  fall,  thoroughly  cleaned,  and  carefully  dried. 
Satisfactory  data  on  probable  yields  under  cultivation  are  not  available.  The 
present  price  ranges  from  46  to  47  cents  a  pound. 

SPEARMINT 

Spearmint  ( Mentha  spicata)  is  a  well-known  perennial  of  the  mint  family 
which  is  very  frequently  found  growing  wild  in  moist  situations  throughout 
the  eastern  half  of  the  United  States.  It  is  widely  used  for  seasoning  meats, 
and  the  leaves  and  flowering  tops,  as  well  as  the  volatile  oil  distilled  from 
the  whole  herb,  form  marketable  drug  products. 

Spearmint  is  easily  grown  in  any  fertile  soil  which  is  fairly  moist.  Its 
culture  and  the  method  of  distilling  the  volatile  oil  are  the  same  as  for  pepper¬ 
mint.  To  prepare  the  dry  herb  for  market  the  leaves  and  flowering  tops  are 
collected  when  the  first  flowers  appear  and  before  the  leaves  begin  to  fall  and 
are  carefully  dried  in  the  shade.  The  demand  for  the  dry  he'.'b  is  small,  but 
the  annual  market  requirement  for  the  oil  is  about  50,060  pounds. 

On  ordinary  soils  the  yield  of  oil  varies  from  10  to  20  pounds  per  acre, 
according  to  stand  and  season,  but  on  muck  lands  the  yield  is  usually  only  a 
little  less  than  that  of  peppermint.  The  price  of  the  oil  under  normal  condi¬ 
tions  averages  about  $3  to  $3.50  a  pound.  The  dry  herb  was  quoted  in  July,  1935, 
at  35  to  45  cents  a  pound. 

For  further  information  on  the  growing  of  spearmint,  see  Farmers’  Bulletin 
1555,  “  Peppermint  and  Spearmint  as  Farm  Crops.” 

STRAMONIUM 

Stramonium,  Jamestown  weed,  or  jimson  weed  ( Datura  stramonium),  is  a 
poisonous  annual  of  the  nightshade  family,  which  occurs  as  a  common  weed 
in  almost  all  parts  of  this  country  except  the  West  and  the  North.  The  leaves 
and  seeds  are  used  medicinally. 

Although  stramonium  grows  wild  on  a  variety  of  soils,  it  thrives  best  under 
cultivation  in  rich  and  rather  heavy  soils  which  are  fairly  well  supplied  with 
lime.  It  grows  readily  from  seed,  which  may  be  sown  in  the  open  early  in  the 
spring  in  drills  3  feet  apart  and  barely  covered.  When  the  plants  are  well 
established  they  are  thinned  to  stand  12  to  15  inches  apart  in  the  row.  The 
plants  can  be  readily  transplanted,  and  gaps  occurring  in  the  rows  may  be 
filled  in  with  the  plants  removed  in  thinning.  Cultivation  suflicient  to  keep  the 
soil  free  from  weeds  is  necessary  for  good  growth. 
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Cultivated  plants  are  frequently  attacked  by  leaf-eating  insects,  especially  in 
the  early  stages  of  growth,  and  it  is  often  necessary  to  use  lime  or  other  insect 
repellents  to  prevent  the  destruction  of  the  crop. 

The  leaves,  which  are  collected  when  the  plant  is  in  full  bloom,  may  be  picked 
in  the  field,  but  time  will  be  saved  if  the  entire  plant  is  cut  and  dried  in  an 
artificially  heated  curing  room  at  a  temperature  of  100°  to  110°  F.  When  the 
leaves  are  dry  they  can  be  readily  stripped  from  the  stems,  and  should  be  baled 
for  shipment.  Such  seed  as  is  ripe  may  be  easily  threshed  out  of  the  capsules 
after  the  leaves  have  been  removed  from  the  stems. 

Yields  of  dry  leaf  at  the  rate  of  1,000  to  1,500  pounds  per  acre  have  been 
obtained.  The  yield  of  seed  is  much  more  variable,  and  is  estimated  to  range 
from  500  to  2,000  pounds  per  acre.  The  price  in  July,  1935,  for  the  leaves 
was  10  to  11  cents  and  for  the  seed  9  to  10  cents  a  pound. 

TANSY 

Tansy  (Tanacetum  vulgare)  is  a  European  perennial  plant,  long  cultivated  in 
this  country  in  gardens,  from  which  it  has  escaped,  ahd  it  now  occurs  as  a  weed 
along  fence  rows  and  roadsides.  The  leaves  and  llowering  tops  are  in  some 
demand  for  medicinal  purposes.  The  herb  also  yields  a  volatile  oil,  for  which 
there  is  a  small  market. 

Tansy  grows  well  on  almost  any  good  soil,  but  rich  and  rather  heavy  soils 
well  supplied  with  moisture  favor  a  heavy  growth  of  herb.  It  may  be  propa¬ 
gated  from  seed,  but  is  more  readily  propagated  by  division  of  the  roots  early 
in  spring.  The  divisions  are  set  18  inches  apart  in  rows  3  feet  apart.  Seed 
may  be  sown  very  early  in  the  spring  in  the  open  or  in  seed  beds,  and  the  seed¬ 
lings  later  transplanted  to  the  field.  Such  cultivation  as  is  usually  given  to 
garden  crops  will  be  sufficient. 

The  plants  are  cut  late  in  the  summer  when  in  full  flower,  the  leaves  and 
tops  being  separated  from  the  stems  and  dried  without  exposure  to  the  sun, 
as  the  trade  desires  a  bright-green  color.  For  the  volatile  oil  the  plants  are 
allowed  to  lie  in  the  field  after  cutting  until  they  have  lost  a  considerable  por¬ 
tion  of  their  moisture.  They  are  then  brought  to  the  still  and  the  oil  removed 
by  the  usual  method  of  steam  distillation. 

A  yield  of  about  2,000  pounds  of  dry  leaves  and  flowering  tops  per  acre  may 
be  obtained  under  good  conditions.  The  yield  of  oil  varies,  but  about  20  pounds 
per  acre  is  a  fair  average.  In  the  United  States  the  center  of  production  of 
oil  of  tansy  is  Michigan,  where  about  2,500  pounds  are  distilled  annually.  The 
price  of  the  oil  in  July,  1935,  was  $1.85  to  $2  a  pound.  On  the  same  date  the 
wholesale  price  for  leaves  was  18  to  20  cents  a  pound. 

THYME 

Thyme  ( Thymus  vulgaris )  is  a  shrublike  perennial  plant  of  the  mint  family, 
native  to  southwestern  Europe.  It  is  a  common  garden  plant,  which  lives  for 
many  years  under  good  culture.  The  herb,  often  used  for  seasoning  and  flavor¬ 
ing,  yields  the  oil  of  thyme,  which  has  well-recognized  medicinal  properties. 

Thyipe  grows  well  from  seed,  which  may  be  sown  early  in  the  spring  in  drills 
3  feet  apart,  or  the  plants  may  be  started  in  a  greenhouse  or  in  seed  beds  out¬ 
side  and  later  set  at  intervals  of  about  18  inches  in  rows  2  to  3  feet  apart. 
Thyme  may  also  be  propagated,  like  geraniums,  from  cuttings  rooted  in  sand 
under  glass.  The  plants  grow  well  in  mellow  upland  soil  of  good  quality,  and 
should  be  well  cultivated  and  kept  free  from  weeds  throughout  the  growing 
season. 

For  preparing  the  dry  herb  only  the  flowering  tops  are  used,  and  these  are 
cut  when  the  plant  is  in  full  bloom  and  carefully  dried  in  the  shade  in  order 
to  preserve  the  natural  color.  The  volatile  oil  is  obtained  from  the  entire  herb, 
which  is  preferably  cut  when  in  full  flower  and  subjected  to  steam  distillation 
without  previous  drying. 

Returns  from  experimental  areas  have  shown  great  variations  in  the  yield, 
which  has  averaged  about  a  ton  of  green  herb  per  acre.  Normally  the  yield 
from  a  planting  increases  for  several  years,  as  the  plants  become  better  estab¬ 
lished,  and  yields  at  the  rate  of  about  a  ton  of  dry  herb  per  acre  have  been 
reported.  The  wholesale  price  in  January,  1927,  for  the  dry  herb  ranged  from 
10%  to  11  cents  a  pound ;  for  the  imported  oil,  from  68  cents  to  $1.45  a  pound, 
according  to  quality. 
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Valerian  ( Valeriana  officinalis)  is  a  hardy  herbaceous  perennial,  well  known 
under  the  name  of  “  garden  heliotrope  ”  and  often  grown  as  an  ornamental 
plant.  It  has  also  been  cultivated  as  a  drug  plant  in  New  York  and  in  parts 
of  New  England.  The  dried  roots  (rhizome  and  roots)  form  the  marketable 

drug. 

Valerian  grows  well  in  all  ordinary  soils,  but  thrives  in  a  rich  and  rather 
heavy  loam  which  is  well  supplied  with  moisture.  It  may  be  readily  propa¬ 
gated  by  dividing  the  old  roots,  either  in  the  fall  or  in  the  spring,  and  setting 
the  divisions  about  a  foot  apart  in  rows  2  to  3  feet  apart.  If  the  divisions  are 
set  very  early  in  the  fall  in  time  to  become  well  established  before  frost,  a 
good  crop  may  usually  be  harvested  the  following  autumn.  Plants  may  also 
be  grown  from  seed,  which  are  preferably  sown  as  soon  as  they  are  ripe  in  well- 
protected  seed  beds  in  the  garden.  Early  in  the  spring  the  seedlings  may  be 
transplanted  to  the  field  and  set  at  the  same  distances  apart  as  the  divisions  of 
the  root.  Growth  will  be  favored  by  a  liberal  application  of  farmyard  manure, 
which  should  be  well  worked  into  the  soil  before  the  plants  are  set  out.  Thor¬ 
ough  cultivation  is  essential. 

The  roots  of  the  plants  propagated  by  division  may  be  dug  in  the  fall  of  the 
first  year’s  growth,  although  the  yield  will  probably  be  small.  Those  of  seed¬ 
ling  plants  do  not  usually  reach  a  size  suitable  for  harvesting  before  the  end 
of  the  second  growing  season.  After  digging,  the  roots  are  washed,  preferably 
in  running  water,  until  all  adhering  soil  is  removed.  Washing  and  drying 
will  be  facilitated  if  the  thick  portion  of  the  roots  is  sliced  lengthwise.  The 
drying  should  be  very  thorough,  and  the  use  of  artificial  heat  will  be  found 
advisable. 

Under  good  conditions  a  yield  of  2,000  pounds  or  more  of  dried  roots  per 
acre  may  reasonably  be  expected.  The  wholesale  price  in  July,  1935,  ranged 
from  19  to  20  cents  a  pound. 

VETIVER 

Vetiver  or  cuscus  grass  ( Vetiveria  sisanioides)  is  a  perennial  of  the  grass 
family,  native  to  southern  Asia.  It  is  occasionally  cultivated  in  this  country 
in  the  warmer  portions  of  the  Gulf  Coast  States  as  an  ornamental  and  also 
for  its  aromatic  roots,  which  are  often  used  to  impart  a  fragrance  to  clothing. 
In  other  countries  an  oil  is  distilled  from  the  roots  and  used  in  the  manufacture 
of  perfumes. 

Vetiver  will  grow  in  almost  any  soil,  but  light,  sandy  soil  enriched  by  farm¬ 
yard  manure  is  to  be  preferred.  Propagation  is  effected  by  dividing  old  clumps, 
which  may  be  set  in  the  field,  in  either  the  fall  or  spring,  about  4  or  5  feet 
apart  each  way.  During  the  growing  season  the  plants  are  given  sufficient 
cultivation  to  keep  them  free  from  weeds.  Vetiver  grows  in  close  bunches  from 
6  to  8  feet  high,  the  numerous  roots  spreading  horizontally  about  2  feet  on  all 
sides  of  the  plant. 

Harvesting  the  roots,  which  usually  takes  place  in  November,  is  a  laborious 
operation.  The  soil  about  the  plants  is  opened  with  a  stout,  sharp  spade  in  a 
circle  large  enough  to  include  most  of  the  roots.  The  earth  is  then  dug  from 
beneath  the  center  of  the  plant  and  the  entire  clump  lifted.  The  roots  are 
first  beaten  or  shaken  to  free  them  from  adhering  soil,  then  cut  off  close  to 
the  root  crown  and  thoroughly  washed.  They  may  be  dried  in  the  open  air, 
but  it  is  preferable  to  dry  them  in  a  closed  room  at  a  low  temperature,  since 
they  lose  in  fragrance  if  exposed  to  the  hot  sun  or  to  a  free  circulation  of  air. 

Yields  at  the  rate  of  600  to  1.000  pounds  of  dry  roots  per  acre  have  been 
obtained.  In  former  years  vetiver  root  sold  in  the  markets  of  New  Orleans  at 
from  75  cents  to  $1  a  pound,  but  at  the  present  time  price  quotations  are  not 
available.  The  oil.  which  is  not  produced  commercially  in  this  country,  was 
quoted  in  July,  1935,  at  $12.75  to  $14  a  pound.  The  demand  for  both  roots  and 
oil  is  small,  and  it  has  not  yet  been  shown  that  vetiver  would  be  a  profitable 
crop  in  the  United  States. 

WINTERGREEN 

Wintergreen  ( Gaultheria  procumbcns)  is  a  low-growing,  broad-leaved,  ever¬ 
green  plant  with  a  creeping  stem.  The  shoots  from  this  stem  grow  to  a  height 
of  4  to  5  inches  and  bear  solitary  white  flowers,  which  are  followed  by  red 
berries.  These  berries  are  edible  and  are  widely  known  as  teaberries  or 
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checkerberries.  Wintergreen  is  a  common  plant  in  woods  and  clearings  from 
eastern  Canada  southward  to  the  Gulf  States,  but  its  collection  in  quantity  is 
somewhat  difficult.  Both  the  dry  herb  and  the  oil  form  marketable  products. 

Like  other  woodland  plants,  wintergreen  thrives  only  in  partial  shade,  and 
plantings  should  be  made  in  a  grove  or  under  a  specially  constructed  shade, 
such  as  is  used  for  ginseng  or  goldenseal.  A  fairly  good  growth  may  be 
expected  in  soil  which  is  thoroughly  mixed  with  leaf  mold  to  a  depth  of  4  inches 
or  more.  Wild  plants  may  be  used  for  propagation.  Divisions  of  these  may  be 
set  in  the  fall  or  spring,  about  0  inches  apart  each  way,  in  permanent  beds. 

Wintergreen  is  usually  gathered  in  October  or  at  the  end  of  the  growing  sea¬ 
son.  The  plants  are  carefully  dried  and  packed  in  bags  or  boxes  for  marketing. 
For  the  production  of  the  volatile  oil  the  plants  are  soaked  in  water  for  about 
24  hours  and  then  distilled  with  steam.  Over  22,000  pounds  of  wintergreen  oil 
was  produced  in  this  country  in  1909,  and  6,000  pounds  in  1914.  Since  then  the 
production  has  continued  to  decline  gradually  but  no  actual  figures  are  available. 

In  July,  1935,  the  wholesale  quotations  for  northern  oil  were  from  $4  to  $8  a 
pound,  and  for  southern  oil,  $2.65  to  $3.75  a  pound.  Collectors  in  the  past 
received  about  5  cents  a  pound  for  the  herb.  The  results  of  numerous  trials 
indicate  that,  on  account  of  the  small  yield,  wintergreen  production  under 
cultivation  is  not  likely  to  be  profitable  at  the  prices  quoted. 

WORMSEED,  AMERICAN 

American  wormseed  ( Chenopodium  ambrosioides  anthelminticum)  is  a  coarse 
weed,  occurring  commonly  in  waste  places  and  often  in  cultivated  ground 
throughout  the  eastern  and  southern  parts  of  the  United  States.  The  seeds 
(fruits)  and  the  volatile  oil  distilled  from  the  tops  of  the  plant  are  employed 
in  medicine. 

This  plant  grows  well  under  cultivation  in  almost  any  soil,  but  a  good  sandy 
loam  is  preferred.  It  is  now  cultivated  for  oil  production  only  in  a  small 
area  in  Carroll  County,  Md.  The  seed  is  sown  in  well-prepared  beds  about 
March  1,  and  between  May  15  and  June  15,  when  the  seedlings  are  4  to  5 
inches  tall,  they  are  transplanted  and  set  about  10  inches  apart  in  rows  about 
3  feet  apart.  The  soil  is  kept  entirely  free  from  weeds  by  shallow  cultivation 
throughout  the  growing  season. 

Harvesting  is  usually  begun  early  in  September  or  as  soon  as  the  seeds  have 
taken  on  a  black  color,  but  before  the  plants  have  turned  brown.  If  harvesting 
is  delayed  until  the  plants  are  fully  mature  there  will  be  considerable  loss 
through  shattering  and  a  diminution  in  the  yield  of  oil  when  they  are  dis¬ 
tilled.  The  crop  may  be  harvested  with  large  knives  or  sickles,  either  by 
cutting  off  the  entire  plant  at  the  ground  or  by  cutting  the  branches  separately. 
The  latter  method  saves  the  labor  of  handling  a  quantity  of  useless  woody 
material  and  also  requires  a  smaller  still  capacity  to  handle  the  crop.  After 
cutting,  the  plants  are  laid  out  on  the  ground  in  rows  and  allowed  to  cure  for 
about  three  days  before  they  are  distilled,  but  when  large  acreages  are  grown 
a  mowing  machine  is  used  to  advantage. 

In  the  South  wormseed  has  been  grown  successfully  as  a  seed  crop.  The 
ground  is  prepared  in  February  and  laid  off  in  rows  about  4  feet  apart.  A 
furrow  is  opened  in  each  row,  in  which  a  complete  fertilizer  is  applied  at  the 
rate  of  400  to  500  pounds  per  acre.  The  soil  on  each  side  of  the  row  is 
thrown  in  with  a  turnplow.  forming  a  low  ridge,  which  is  then  flattened  with  a 
light  roller.  The  seeds  are  sown  on  this  ridge  with  a  drill.  The  plants  are 
thinned  to  stand  18  inches  apart  in  the  row  and  are  given  frequent  shallow 
cultivation. 

The  crop  should  be  ready  for  harvesting  late  in  July  or  early  in  August  and 
should  be  cut  before  the  tops  begin  to  take  on  a  brown  color.  The  plants  are 
cut  with  either  a  mower  or  an  old-style  grain  reaper  and  are  left  in  the  field 
until  thoroughly  dry.  They  may  be  housed  and  the  seed  threshed  out  when 
convenient,  but,  since  the  seeds  shatter  easily,  waste  will  be  avoided  if  the 
plants  are  thrown  upon  large  canvas  sheets  and  the  seed  threshed  out  in  the 
field.  The  seed  is  light  and  not  easily  cleaned,  but  wire  sieves  of  suitable  mesh 
have  proved  very  satisfactory  for  this  purpose. 

The  yield  of  seed  per  acre  averages  about  1,000  pounds.  The  yield  of  oil 
varies,  but  under  favorable  conditions  about  40  pounds  per  acre  is  regarded 
as  a  fair  average.  The  annual  production  of  the  oil  has  varied  greatly,  but 
no  accurate  records  are  available.  Some  reports  indicate  that  in  some  years  as 
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much  as  70,000  pounds  have  been  produced,  hut  this  is  probably  consfcifVfl  Jiy 
in  excess  of  the  market  requirements. 

Wormseed  was  quoted  in  July,  1935,  at  6  to  7  cents  a  pound.  The  price 
of  the  oil  in  recent  years  has  ranged  from  $2  to  $0  a  pound,  according  to  the 

amount  produced. 

WORMWOOD 

Wormwood  ( Artemisia  absinthium)  is  a  hardy  herbaceous  Old  World  peren¬ 
nial  of  the  aster  family,  which  has  escaped  from  cultivation  in  this  country 
and  now  occurs  as  a  weed  in  many  localities  in  the  southern  part  of  the  United 
States.  For  many  years  it  has  been  grown  commercially  on  a  small  scale, 
chiefly  in  Michigan  and  Wisconsin.  The  dried  leaves  and  tops  have  long  been 
used  medicinally,  but  the  volatile  oil  distilled  from  the  plant  now  forms  the 
principal  marketable  product. 

Wormwood  will  grow  in  almost  any  soil,  but  the  best  results  are  to  be 
expected  in  deep,  rich,  moderately  moist  loams.  The  seeds  are  frequently  sown 
broadcast  early  in  the  fall,  following  a  grain  crop ;  but  if  the  plants  are  to  be 
cultivated  it  is  best  to  start  them  from  seeds  sown  in  seed  beds  early  in  the 
spring  or  from  cuttings  of  the  young  shoots  taken  in  the  spring  and  rooted  in 
sand  under  glass  or  in  the  shade  of  a  lath  shed.  The  seeds  are  very  small  and 
should  be  sown  on  the  surface  of  the  soil  in  coldframes  or  seed  beds  and  lightly 
covered  with  very  fine  sandy  soil.  The  plants  are  easily  handled  and  may  be 
transplanted  in  moist  weather  with  good  results  at  almost  any  time  during  the 
growing  season.  They  are  set  about  18  inches  apart  in  rows  3  or  4  feet  apart 
and  are  well  cultivated.  The  soil  should  be  kept  absolutely  free  from  weeds, 
since  their  presence  in  the  crop  at  harvest  time  seriously  damages  the  quality 
of  the  oil.  A  fair  cutting  of  the  herb  may  be  expected  the  first  year  after  plant¬ 
ing  and  full  crops  for  two  or  three  successive  seasons,  after  which  new  plant¬ 
ings  will  be  found  more  satisfactory. 

The  plants  are  harvested  when  in  full  bloom  and  may  be  cut  with  a  scythe, 
or  a  mower  may  be  used  if  the  area  is  large.  While  still  fresh,  the  plants  are 
distilled  with  steam  to  obtain  the  volatile  oil.  To  prepare  the  leaves  and  flow¬ 
ering  tops  for  market  they  are  stripped  from  the  stems  by  hand  after  the  plants 
are  cut  and  carefully  dried  in  the  shade  without  the  use  of  artificial  heat. 

Experimental  plantings  have  given  yields  at  the  rate  of  2,000  pounds  of  dry 
tops  or  40  pounds  of  oil  per  acre.  When  grown  on  a  commercial  scale  the  yield 
of  oil  appears  to  average  about  20  pounds  per  acre. 

The  oil  was  once  used  extensively  in  the  manufacture  of  absinth,  but  when 
the  use  of  this  product  was  restricted  in  1912  the  demand  for  the  oil  fell  off 
and  the  price  declined,  until  in  the  early  part  of  1915  it  reached  the  low  level 
of  $2  a  pound.  Since  then  the  price  has  varied  greatly.  In  recent  years  it  has 
again  been  at  a  low  level.  In  July,  1935,  the  quotations  were  from  $2.75  to  $3.25 
a  pound.  Owing  to  the  limited  use  of  this  oil,  there  appears  to  be  little  room 
for  further  profitable  expansion  of  this  industry. 
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In  the  decade  which  has  just  passed  great  advance'  have  been  made  in  the 
knowledge  of  breeding,  and  during  the  same  period  the  practical  service  which 
breeding  has  rendered  in  the  field  of  plant  production  lias  come  to  be  very  gen¬ 
erally  recognized  and  appreciated.  The  art  of  the  plant  breeder  has  now  been 
exercised  upon  a  large  number  of  the  plants  from  which  materials  f<  >r  food  or 
clothing  are  obtained  Or  which  serve  for  ornamental  and  decorative  purposes, 
and  as  a  result  the  number  of  new  or  improved  varieties  and  strains  of  useful 
plants  has  been  enormously  increased. 

In  the  face  of  all  this  progress  the  fact  that,  with  a  few  notable  exceptions, 
our  medicinal  plants  have  been  almost  entirely  neglected  by  plant  breeders  seems 
to  deserve  an  explanation.  A  brief  statement,  therefore,  of  the  probable  causes 
of  delay  in  the  inclusion  of  medicinal  plants  among  the  subjects  of  the  plant 
breeder’s  art,  and  of  the  possibilities  which  the  exploitation  of  this  field  seems  to 
offer  may  be  of  more  than  passing  interest  to  pharmacists  generally. 

Although  the  term  breeding  has  become  very  familiar  in  recent  years,  a  brief 
statement  of  the  sense  in  which  it  is  used  in  this  discussion  may  contribute  some¬ 
what  to  clearness.  The  improvement  of  a  plant,  the  object  of  which  is  to  render 
it  more  seiviceable  to  the  purposes  of  man,  may  be  effected  by  continually  select¬ 
ing  for  propagation  such  plants  as  conform  most  closely  to  the  ideal  sought,  by 
the  selection  of  spontaneous  variations  or  sports,  by  the  isolation  and  live  breed¬ 
ing  of  forms  presenting  morphological  variations,  by  the  breeding  of  the  so-called 
ever-sporting  varieties,  and  by  hybridization.  Other  methods  of  procedure  might 
be  mentioned  but  those  just  named  will  serve  to  indicate  some  of  the  various 
avenues  through  which  the  problem  of  plant  improvement  may  be  approached, 
and  to  gage  the  wide  sense  in  which  breeding  is  used  in  this  paper  in  contrast 
to  a  narrow  usage  occasionally  encountered  which  restricts  the  term  to  changes 
produced  in  plants  as  a  result  of  sexual  reproduction. 

It  was  long  since  recognized  that  the  medicinal  qualities  of  plants  are  easily 
affected  bv  culture,  but  practical  breeders  have  been  very  slow  to  avail  them¬ 
selves  of  this  knowledge.  There  can  be  little  doubt  that  this  failure  to  grasp 
the  opportunity  presented  was  largely  due  to  the  fact  that  the  criteria  of  progress 
.  in  medicinal  plant  breeding  are  of  an  order  almost  entirely  unlike  that  which 
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includes  tire  standards  of  fitness  commonly  employed  by  plant  breeders  Such 
Mandar.ls  are  usually  based  upon  characteristics  which  are  readily  perceived  by 

ulV7',SlN  1  gi’,  °rm:  S'Ze’  Color’  odor-  aSreeableness  to  the  taste;  or  by  those 

Inch  are  readily  estimated  by  simple  physical  means,  e.  g„  weight  of  yield 

strength  of  hber.  hardness  of  grain;  or  again  by  those  characteristics  estimated 
In  comparison,  e.  g„  hardiness,  resistance  to  disease,  drought,  etc.  On  the  other 
hand,  the  characteristics  which  the  breeder  of  medicinal  plants  must  use  as  his 
main  guide  can  be  determined  only  through  the  use  of  the  technique  and  methods 
ot  the  pharmaceutical  chemist  or  of  the  pharmacologist.  Probably  few,  if  any, 
of  the  practical  breeders  have  either  the  inclination  or  necessary  skill  for  the 
estimation  of  the  active  principles  which  condition  the  value  of  medicinal  plants, 
and  the  natural  result  is  that  their  activities  are  directed  along  other  lines. 

A  second  cause  for  the  small  consideration  given  to  medicinal  plant  breeding 
may  be  found  in  the  disparity  which  exists  between  cultivated  drug  plants  and 
many  other  economic  plants  with  respect  to  their  importance  as  marketable  prod¬ 
ucts.  It  is  but  natural  that  plants  which  have  long  been  widely  cultivated  or 
which  possess  great  commercial  possibilties  should  be  among  the  first  to  attract 
attention  to  the  desirability  of  their  improvement. 

A  third  but  by  no  means  unimportant  consideration  is  the  relatively  imperfect 
state  of  our  knowledge  with  respect  to  the  essential  facts  concerning  the  cul¬ 
tural  requirements  of  many  drug  plants  and  the  prevailing  uncertainty  as  to  the 
possible  modifications  in  the  nature  or  quantity  of  the  active  constituents  of  these 
plants  which  may  be  induced  by  variations  in  soil,  climate  or  other  environmental 
factors. 


It  may  be  well  at  this  point  to  disavow  any  intent  in  the  foregoing  paragraphs 
to  disparage  in  any  way  the  very  creditable  work  that  has  been  done  in  recent 
years  along  the  line  of  drug  plant  breeding,  or  to  disregard  the  fact  that  the 
cultivation  of  a  small  number  of  drug  plants  has  been  successfully  carried  on  in 
several  localities  in  this  country.  On  the  contrary  the  object  has  been  to  show 
that  as  a  whole  medicinal  plant  breeding  is  as  yet  largely  an  untried  field. 

In  this  as  in  other  new  fields  of  endeavor  it  is  advisable  to  heed  the  homely 
proverb,  “make  haste  slowly.”  and  misguided  enthusiasm  must  not  be  mistaken 
for  ability  to  produce  practical  results.  The  practical  breeder  will  hesitate  long 
before  undertaking  a  line  of  work  which  may  require  years  of  time  and  the  out- 
lav  of  thousands  of  dollars  to  bring  it  to  completion.  First  of  all  he  will  seek 
to  establish  an  ideal,  a  clear  cut  mental  picture  of  the  end  to  be  attained.  This 
ideal  will  be  a  composite  built  up  from  a  definite  understanding  of  what  is  re¬ 
quired.  and  from  a  thorough  knowledge  of  the  relationships  and  the  morpho¬ 
logical  and  physiological  characteristics  of  the  species  which  he  is  seeking  to 
improve.  The  formation  of  these  ideals  must  be  preceded  by  a  period  of  ex¬ 
perimentation  and  study  in  order  that  the  breeder  may  become  familiar  with  the 
nature,  requirements,  adaptability  and  behavior  of  the  plants  in  question.  This 
preliminary  course  is  all  the  more  necessary  since  many  of  the  medicinal  plants 
upon  which  the  breeder  must  work  have  been  brought  to  this  country  from 
foreign  lands,  and  many  more  which  are  indigenous  here  must  be  brought  under 
cultivation  in  the  course  of  which  they  may  be  expected  to  undergo  certain  modi¬ 
fications. 
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In  the  opinion  of  the  writer  the  constructive  work  of  the  immediate  future 
in  the  field  of  drug  plant  breeding  will  consist  largely  in  extending  our  knowl¬ 
edge  of  the  chemical  constituents  of  these  plants,  in  determining  the  relative  value 
and  relationship  of  their  various  characteristics  and  in  fixing  standards  of  breed¬ 
ing  which  will  lead  to  definite  economic  results.  Then  as  pharmaceutical  chem¬ 
istry  leads  the  way  and  gives  us  further  information  concerning  the  nature  of 
the  active  principles,  there  is  every  reason  to  believe  that  the  selection  of  differ¬ 
ent  pure  lines  of  superior  potency  and  their  subsequent  hybridization  will  result 
in  the  attainment  of  standards  of  production  far  in  advance  of  those  to  which 
we  are  accustomed. 

The  work  of  the  Bureau  of  Plant  Industry  on  medicinal  plant  breeding  was 
inaugurated  by  Dr.  R.  H.  True,  formerly  Physiologist  in  Charge  of  Drug  Plant 
Investigations.  That  he  early  recognized  the  necessity  for  a  thorough  prelimi¬ 
nary  study  of  the  materials  later  to  be  used  in  breeding  is  evident  from  a  paper 
prepared  by  him  in  1906,  in  which  with  reference  to  breeding  drug  plants  he 
says,  “The  pioneer  work  of  finding  out  the  necessary  preliminary  facts  concern¬ 
ing  culture  methods  and  the  demands  made  on  soil  and  climate  is  only  now 
being  done.  As  soon  as  these  fundamental  conditions  are  fairly  well  under¬ 
stood,  the  cultivator  will  be  in  a  position  to  refine  and  increase  his  product  by 
the  application  of  new  methods."  In  harmony  with  the  principle  here  expressed, 
the  work  has  since  been  consistently  carried  on  and  in  the  Office  of  Drug  Plant 
Investigations  two  correlated  lines  of  work  are  now  in  progress,  one  a  series 
of  laboratory  studies  on  the  quantitative  variation  of  the  active  constituents  in 
a  number  of  plants,  and  the  other  a  series  of  comparative  cultural  tests  conducted 
in  widely  separated  localities. 

The  character  of  the  laboratory  investigations  is  well  illustrated  by  the  paper 
by  Mr.  A.  F.  Sievers,  entitled,  “Individual  Variation  in  Belladonna  Plants  as 
a  Basis  for  Improvement  by  Selection,”  and  by  that  of  Mr.  Frank  Rabak  en¬ 
titled,  “The  Effect  of  Geographical  Source  on  the  Volatile  Oil  of  Hops,”  both 
of  which  have  just  been  presented  for  your  consideration.  The  cultural  tests 
carried  on  at  the  several  field  stations  have  for  a  common  object  the  determina¬ 
tion  of  the  fitness  of  a  large  number  of  drug  plants  for  the  conditions  offered  by 
each  locality,  a  study  of  the  possibility  of  bringing  under  cultivation  various  wild 
plants  yielding  important  drugs,  the  selection  of  strains  or  individuals  which 
promise  to  serve  as  valuable  material  for  the  further  purposes  of  breeding,  and 
the  acquiring  of  data  relative  to  the  localities  of  situations  offering  the  most 
favorable  economic  conditions  for  the  commercial  production  of  certain  medici¬ 
nal  plants. 

At  Madison,  Wisconsin,  where  the  Office  of  Drug  Plant  Investigations  is  con¬ 
ducting  its  investigations  in  co-operation  with  the  University  of  Wisconsin,  there 
are  now  under  observation  approximately  forty-five  species  of  which  bella¬ 
donna,  henbane,  stramonium,  a  number  of  the  mints,  cannabis  and  grindelia 
may  be  mentioned.  At  the  two  stations  located  near  Washington  the  number 
of  species  being  studied  is  much  larger.  Here  some  solanaceous  species  and 
others  yielding  valuable  essential  oils  are  receiving  special  attention.  A  study 
of' the  perfume  roses  is  also  in  progress,  the  purpose  of  which  is  to  select  and 
improve  the  varieties  best  suited  for  the  production  of  oil  of  rose  in  this  country. 
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At  1  immonsville,  S.  C.,  the  work  is  largely  concerned  with  cannabis,  species 
ot  capsicum  and  a  few  oil  bearing  plants.  In  Florida,  where  the  station  is  at 
pri mt  ocated  at  Orange  City,  we  find  one  of  the  most  interesting  parts  of  our 
held.  Here  the  opportunity  for  the  selection  and  improvement  of  plants  yield¬ 
ing  essential  oils  is  very  promising  and  the  data  so  far  secured  with  respect  to 
camphor,  monarda,  rose  geranium,  lemon  grass,  citronella  grass,  and  a  number 
of  other  species  clearly  show  that  further  important  results  will  be  obtained  by 
continuing  the  present  line  of  investigations.  For  example,  strains  of  Monarda 
punctata  have  been  developed  by  selection  which  give  an  unusually  high  yield 
<’t  an  oil  containing  the  valuable  constituent  thymol.  \\  e  are  now  seeking  to 
increase  the  percentage  of  thymol  in  the  oil  through  suitable  modifications  in  the 
conditions  of  growth  of  this  plant. 

1  o  extend  this  discussion  further  would  perhaps  be  a  presumption  upon  privi¬ 
lege  but  if  the  remarks  just  made  on  the  work  of  the  Office  of  Drug  Plant 
Investigations  have  suggested  something  of  the  scope  of  the  field  of  Drug  Plant 
Breeding,  the  purpose  of  this  paper  is  fulfilled.  It  may  be  permitted  to  say  in 
closing  that  the  breeding  of  medicinal  plants  not  only  offers  much  in  a  very 
practical  way  but  also  affords  a  field  for  the  greatest  scientific  activity. 


THE  PAPA IX  OF  COMMERCE. 


WILLIAM  MANSFIELD,  NEW  YORK. 


Much  has  been  said  and  written  about  papain,  yet  much  more  needs  to  be 
-aid  and  written  about  it  before  its  adulteration  can  be  stopped,  and  before  it  will 
1  c  possible  for  it  to  occupy  the  place  in  our  materia  medica  that  it  should. 

I'apaw — carica  papaya — is  a  tree  cultivated  in  southern  Florida,  tropica! 
America,  and  in  all  tropical  countries.  It  is  supposed  that  the  parent  trees 
from  which  the  present  cultivated  forms  were  derived  originally  grew  wild  in 
the  West  Indies.  In  proof  of  this,  it  is  definitely  known  that  the  papaw  tree 
ua.'  not  known  in  India  and  other  tropical  countries  before  the  discovery  of 
America.  Under  favorable  conditions  a  tree  grows  to  a  height  of  twenty  feet. 
The  unbranched  trunk  is  light  green  and  smooth,  except  for  the  leaf  scars.  The 
U  aves  are  light  green  above,  paler  beneath,  five  to  seven  lobed,  the  lobes  again 
divided  into  smaller  lobes;  the  petioles  of  the  leaves  are  frequently  1.5  dm.  long 
The  leaves  occur  in  greatest  numbers  at  the  top  of  the  stem  where  they  stand 
nearly  erect.  The  older,  larger  leaves  droop  and  finally  fall  away  as  the  trunk 
increases  in  length.  There  are  three  types  of  flowers  borne  on  as  many  different 
trees.  The  fragrant  staminate  flowers  are  in  slender  pannicles,  one  to  three 
dm.  long;  the  calyx  1.-5  mm.  long;  the  corolla  is  saucer  shaped,  3  cm.  long;  the 
slender  tube  is  dilated  at  or  near  the  top.  The  lanceolate  lobes  of  the  corolla 
are  shorter  than  the  tube.  The  ovary,  if  present,  is  rudimentary  and  no  stigma 
is  developed.  The  pistillate  flowers  occur  singly  or  in  groups  of  two  or  three. 
The  calvx  is  about  5  fnm.  long  and  does  not  fall  off  after  fertilization.  The 
lanceolate  petals  stand  erect  to  a  height  of  2.5  cm.  The  egg-shaped  ovary  is 
bluntlv  five-angled.  The  perfect  flowers  are  bell-shaped,  the  lobes  standing  erect. 
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INTRODUCTION 


GINSENG  is  a  native  product  of  recognized  importance.  The  ex¬ 
port  trade  in  dry  roots  has  existed  for  more  than  a  century'  and 
for  the  last  10  years  has  attained  an  average  value  of  about  $1,000,000. 

The  natural  production  of  ginseng,  diminished  by  overcollection 
and  the  contraction  of  suitable  forest  areas,  has  dwindled  to  such  an 
extent  that  prices  have  risen  to  levels  warranting  cultivation,  which 
has  proved  successful  in  judicious  hands.  The  plant,  however,  has 
little  domestic  value  except  for  the  exploitation  of  amateur  culti¬ 
vators  and  depends  on  a  distant  oriental  market  (China)  for  its 
standing  as  a  commodity.  As  a  commercial  product  it  would  appear 
particularly  liable  to  overproduction,  which  danger,  however,  is 
greatly  lessened  by  the  slow  development  of  the  plant  and  the  inherent 
difficulties  of  its  cultivation. 

Under  the  present  conditions  of  production  ginseng  offers  attrac¬ 
tive  possibilities  to  patient  cultivators  who  appreciate  the  limitations 
of  growth  and  the  slow  development  of  woodland  plants  in  general 
and  are  willing  to  make  a  material  outlay  with  only  scanty  returns 
in  view'  for  several  years  to  come,  but  it  holds  out  no  inducement 
for  inexperienced  growlers  looking  for  quick  profits  from  a  small 
investment. 

The  culture  of  ginseng  and  of  special  crops  generally  is  best  begun 
in  an  inexpensive  and  experimental  manner,  enlarging  the  equip¬ 
ment  only  as  reasonable  success  seems  assured.  ‘‘Plunging”  in  gin¬ 
seng  is  likely  to  prove  disastrous  as  in  other  forms  of  business. 

Ginseng  is  adapted  best  to  the  Northeastern,  North  Central,  and 
North  Pacific  Coast  States  and  can  also  be  grown  successfully  in  the 
Appalachian  Mountain  region.  Its  culture  is  not  recommended  for 
the  South,  the  Great  Plains,  or  tin*  Southwest. 


1  Revised  by  A.  F.  Sieveks,  senior  biochemist,  Division  of  Drug  and  Related  Plants. 
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THE  GINSENG  PLANT 

American  ginseng  (fig.  1),  botanically  known  as  Panax  quinque- 
jolium  L.  of  the  family  Araliaceae,  is  a  fleshy  rooted  herbaceous  plant, 
growing  naturally  on  the  slopes  of  ravines  and  in  other  shady  but 


Figure  1.— Branch,  root,  flower  and  berries  of  American  ginseng. 


well-drained  situations  in  hardwood  forests,  in  varying  abundance 
from  Maine  to  Minnesota  and  southward  in  the  mountain  regions  to 
the  Carolinas  and  Georgia.  In  its  wild  state  it  grows  from  8  to  20 
inches  high,  bearing  3  or  more  compound  leaves,  each  consisting 
of  5  thin,  stalked,  ovate  leaflets,  pointed  at  the  apex  and  rounded 
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or  narrowed  at  the  base,  the  3  upper  leaflets  being  larger  than  the 
2  lower  ones.  A  cluster  of  from.  6  to  20  small  greenish-yellow  flowers 
is  produced  in  midsummer,  followed  by  as  many  bright-crimson 
berries,  each  containing  from  1  to  3  flattish  wrinkled  seeds  the  size 
of  small  peas.  The  berries  of  northern  ginseng  rarely  contain  3 
seeds,  but  in  southern  ginseng  berries  containing  3  seeds  are  very 
common. 

The  root  is  thick,  spindle-shaped,  2  to  4  inches  long,  and  }i  to  1  inch 
or  more  in  thickness,  in  the  older  specimens  generally  branched  and 
prominently  marked  with  circular  wrinkles.  Branched  roots  of 
the  wild  Manchurian  and  Korean  ginseng  having  some  resemblance 
to  the  human  form  are  said  to  be  in  particularly  high  favor  in  China, 
but  this  feature  gives  no 
special  value  to  American 
ginseng.  The  seeds  (fig.  2) 
are  slow  in  germination  and 
should  never  be  permitted 
to  become  dry.  As  soon  as 
they  are  gathered  they 
should  be  mixed  with  twice 
their  bulk  of  moist  sand,  fine 
loam,  sawdust,  or  woods 
earth,  and  stored  in  a  damp, 
cool  place  until  they  are 
planted .  As  a  rule  the  seeds 
do  not  germina  te  until  a  yea r 
from  the  spring  following 
their  ripening,  and  this  fact 
must  be  borne  in  mind  in 
purchasing  seed  for  planting. 

Ginseng  seedlings  grow 
about  2  inches  high  the  first 
year,  with  3  leaflets  at  the 
apex  of  the  stem.  The 
second-year  plants  may 
reach  a  height  of  5  or  6  inches,  bearing  2  compound  leaves,  each 
composed  of  5  characteristic  leaflets.  A  third  leaf  is  generally  added 
the  next  year,  when  fruits  may  be  expected.  In  succeeding  years  a 
fourth  leaf  is  formed,  and  the  fruiting  head  reaches  its  maximum 
development.  A  single  plant  of  southern  ginseng  sometimes  produces 
as  many  as  300  seeds,  but  northern  ginseng  very  rarely  produces 
more  than  100  seeds  to  the  plant,  and  under  cultivation,  the  average 
seldom  exceeds  40. 


Figure  2. — Seeds  of  American  ginseng 
(natural  size) . 


VARIETIES 


There  are  various  recognizable  geographical  races  of  American 
ginseng,  not  all  of  which  are  of  the  same  value  to  the  grower. 
Plants  from  the  northern  range,  particularly  those  indigenous  to 
New  York  and  Wisconsin,  appear  to  possess  the  most  useful  charac¬ 
teristics  and  form  the  best  basis  for  breeding  stocks.  Southern 
ginseng,  though  vigorous  and  forming  roots  of  good  size  and  shape, 
does  not  seed  well  at  first  in  northern  localities,  but  after  a  few 
years  it  becomes  adapted  to  the  climate  and  will  mature  seeds  before 
frost.  Some  of  the  western  types  have  long,  thin  roots  of  undesir- 
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able  character,  and  another  local  form,  dwarf  in  growth,  has  small, 
round,  and  almost  worthless  roots.  The  beginner  should  endeavor  to 
procure  from  reliable  dealers  the  best  commercial  types  of  ginseng 
as  a  foundation  for  his  breeding  stock. 

The  culture  of  native  ginseng  has  been  too  brief  to  induce  varietal 
changes,  but  liberal  fertilization  and  continual  selection  of  seeds 
from  individual  plants  having  superior  commercial  characteristics 
will  doubtless  in  the  end  favorably  modify  the  wild  type  of  plants.  ' 

SUITABLE  SOILS 

Soil  and  location  are  very  important  in  the  culture  of  ginseng, 
as  it  is  a  plant  that  grows  naturally  on  the  slopes  of  ravines  and  in 
other  well-drained  situations  where  the  soil  is  formed  from  the  acid 
leafmold  of  hardwood  forests.  The  soil  should  be  naturally  dry, 
fairly  light,  and  in  a  condition  to  grow  good  vegetables  without 
the  addition  of  strong  manure.  An  absolutely  new  soil  with  the 
best  of  natural  drainage  is  to  be  preferred.  Very  sandy  soil  should  be 
avoided,  as  it  tends  to  produce  hard,  flinty  roots  of  inferior  value. 
Although  almost  any  fairly  good  soil  can  be  brought  into  a  condition 
suitable  for  ginseng  by  proper  treatment,  the  cost  of  satisfactory 
sterilization  is  usually  heavy.  In  numerous  cases  the  addition  of  leaf- 
mold  from  hardwoods  has  given  best  results,  since  ginseng  requires 
an  acid  soil.  For  seedbeds  the  soil  should  be  half  woods  earth  free 
from  fiber,  and,  if  it  is  inclined  to  be  heavy,  enough  sand  should 
be  added  so  that  the  mixture  will  not  bake  or  harden  even  after  heavy 
rains. 

GROWING  THE  CROP 

Before  the  diseases  of  ginseng  became  such  a  menace  to  the  in¬ 
dustry,  practical  growers  advised  the  starting  of  ginseng  plantings 
with  both  young  roots  and  seeds.  By  planting  roots  3  or  more 
years  old  a  moderate  seed  crop  may  be  had  the  first  year,  and  a 
stock  of  1-year  or  2-year  roots  set  at  the  same  time  will  start  the  rota¬ 
tion  which  is  necessary  to  provide  for  a  marketable  crop  of  roots 
each  year  after  the  first  crop  is  harvested.  However,  the  grower 
who  purchases  roots  for  planting  incurs  the  risk  of  introducing 
diseases  into  his  bed,  and  it  appears  to  be  the  better  policy  not  to 
take  chances  with  roots  but  to  depend  entirely  upon  seeds. 

Ginseng  seeds  are  advertised  for  sale  by  many  of  the  older  growers 
and  are  usually  procurable  at  prices  varying  from  50  cents  to  $1.50 
per  thousand.  Seeds  are  often  sold  by  weight,  and  it  is  estimated 
that  1  pound  of  average  northern  seed  should  produce  7,000  to  8,000 
plants,  and  1  pound  of  average  southern  seed  10,000  plants  or  more. 
Stratified  seeds  usually  cost  more  than  fresh  seeds,  but  are  regarded 
as  far  more  satisfactory.  Dealers  almost  invariably  supply  seed  that 
is  at  least  a  year  old  unless  new  seed  is  specially  requested.  As  the 
output  of  seeds  is  likely  to  become  greater  than  is  necessary  to  extend 
the  plantation,  it  is  well  to  restrict  seed  production  by  nipping  the 
flower  heads  unless  a  good  market  for  the  seeds  is  assured.  Roots 
gain  more  rapidly  in  size  and  weight  if  the  plants  are  not  permitted 
to  seed. 
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PLANTING 

Except  in  the  far  Northwest  it  is  best  to  plant  ginseng  seeds  in  the 
fall.  If  they  are  held  until  spring,  growth  may  start  before  they  can  be 
planted,  in  which  case  many  may  be  lost.  Only  cracked  or  germi¬ 
nated  seeds  should  be  used.  They  should  be  planted  8  inches  apart 
each  way  in  the  permanent  beds,  or  2  by  6  inches  in  seedbeds  and  the 
plants  transplanted  when  2  years  old  to  stand  8  inches  apart.  The 
seeds  should  be  covered  1  inch  deep  with  woods  soil  or  old  rotten 
hickory  or  basswood  sawdust;  that  from  pine  or  oak  trees  should  not 
be  used.  The  roots  may  be  set  in  October  or  later  in  the  fall  so  long  as 
the  soil  is  in  suitable  condition,  the  crowns  being  placed  about  2  inches 
below  the  surface.  The  most  approved  distance  to  plant  is  8  inches 
apart  each  way,  when  roots  are  to  be  grown  until  7  years  old  in  per¬ 
manent  locations. 

Many  planters  round  the  surface  of  the  beds,  making  the  center 
several  inches  higher  than  the  sides,  since  they  find  space  for  more 
plants  on  the  curved  than  on  the  flat  surface;  but  others  claim  that 
the  possible  injury  from  drought  in  very  convex  beds  more  than  off¬ 
sets  this  advantage.  It  is  important,  however,  to  have  the  beds  well 
built  up  with  centers  high  enough  not  to  retain  water  after  a  rain. 
The  paths  or  alleys  should  be  much  lower  than  the  beds,  and  if  they 
decline  from  one  end  to  the  other  they  will  serve  as  surface  drains 
during  heavy  rains.  For  roots  the  beds  should  be  worked  not 
more  than  6  to  8  inches  deep  if  on  ordinary  soil.  Very  heavy  soils 
may  be  worked  more  deeply  if  necessary  to  obtain  better  drainage. 
Seedbeds  need  not  be  deeply  stirred,  as  it  is  not  advisable  to  have 
them  settle  to  any  marked  extent. 


SHADING 


Ginseng  grows  naturally  in  rather  dense  shade,  and  under  cultiva¬ 
tion  it  must  be  shielded  from  direct  sunlight  by  some  construction 
that  will  reduce  the  light  to  about  one-fourth  its  normal  intensity. 
W1  ien  it  is  planted  in  open  ground  this  may  be  accomplished  by  erect¬ 
ing  sheds  open  on  all  sides,  but  covered  at  the  top  with  lath  or  boards  so 
spaced  as  to  cut  out  nearly  three-fourths  of  the  sunlight.  It  is  not 
advisable  to  use  burlap  or  muslin  for  shading,  as  these  materials 
interfere  with  the  free  circulation  of  the  air. 

There  are  many  methods  of  constructing  shade,  but  the  most  com¬ 
mon  is  to  set  posts  firmly  in  the  ground  8  feet  apart  each  way  and 
about  8  feet  high  above  the  ground.  Scantlings  2  by  4  inches  in 
size  are  nailed  on  top  of  the  posts  so  as  to  run  the  long  way  of  the  shed. 
The  shade  is  usually  made  in  sections  4  by  8  feet  long,  using  common 
4-foot  laths  or  slats  nailed  on  strips  2  by  2  inches  and  8  feet  long. 
The  laths  should  be  spaced  from  one-fourth  to  one-half  inch  apart, 
according  to  locality,  whether  in  the  North  or  in  the  South.  These 
sections  of  shading  are  laid  on  top  of  the  2-by-4  inch  runners  and  so 
nailed  to  the  posts  that  the  laths  run  about  north  and  south,  thus 
giving  the  plants  below  the  benefit  of  constantly  alternating  light 
and  shade  (fig.  3).  Owing  to  the  high  cost  of  lumber,  some  growers 
advocate  replacing  the  runners  with  No.  4  wire,  which  is  run  over 
the  tops  of  the  posts  and  securely  fastened  thereto. 

In  the  construction  of  artificial  shade  it  should  be  borne  in  mind 


that  free  ventilation  is  very  necessary  for  ginseng. 


“The  higher  the 
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shade  the  better”  is  a  maxim  worth  following,  as  gardens  with  a  free 
circulation  of  air  are  apparently  less  likely  to  become  diseased. 

Seedbeds  made  under  the  regulation  garden  shade  are  often  fur¬ 
ther  protected  by  a  rather  low  shade  to  avoid  the  washing  out  of  the 
seeds  by  the  drip  from  the  laths.  Poultry  netting  covered  with 
brush,  straw,  litter,  or  burlap,  made  light  in  spring  and  denser  as  the 
sun  gains  power,  answers  very  well.  In  seedbeds  made  in  the  open 
and  protected  by  a  low  shade  alone  the  seedlings  are  very  apt  to  damp- 
off  in  warm  wet  weather. 

The  beds  for  permanent  planting  under  shade  should  be  4  feet 
wide  and  preferably  should  run  east  and  west,  being  so  placed  that 


Figure  3. — Lath  shed  affording  partial  shade,  well  suited  for  growing  ginseng, 
goldenseal,  and  other  woodland  plants. 


the  drip  will  fall  to  a  great  extent  in  the  paths.  The  sides  may  be  of 
12-inch  boards  set  8  inches  or  more  in  the  ground  to  keep  out  moles 
and  held  in  place  with  small  stakes. 

FERTILIZING 

Several  weighty  arguments  may  be  offered  against  the  excessive 
use  of  fertilizers.  Heavy  feeding  tends  to  lessen  the  resemblance  of 
the  cultivated  root  to  the  wild  product  and  consequently  reduces  its 
value,  as  the  root  most  closely  resembling  the  wild  in  appearance 
and  texture  is  now  in  strongest  demand.  Overfeeding  also  forces 
growth  and  thereby  renders  the  plant  less  resistant  to  the  attacks  of 
disease.  Lime  and  wood  ashes  have  been  used  by  many  growers  on 
their  ginseng  beds,  but  either  root  rust  or  fiber  rot  has  almost 
invariably  followed  their  use.  If  lime  is  used  at  all  it  is  well  to 
apply  it  at  least  a  year  before  planting.  Serious  leaf  injury  has 


GINSENG  CULTURE 


64 


followed  the  excessive  use  of  nitrogenous  fertilizers,  and  heavy  appli¬ 
cations  of  barnyard  manure  have  also  caused  severe  injury.  Expe¬ 
rienced  growers  are  now  recommending  a  good  rich  soil  to  start  with 
and  very  moderate  forcing. 

The  very  best  fertilizers  are  woods  soil  or  rotted  leaves  4  to  6 
inches  deep,  well  spaded  in  to  a  depth  of  about  8  inches,  and  fine  raw 
bonemeal  well  worked  in,  applied  at  the  rate  of  1  pound  to  each 
square  yard.  If  barnyard  manures  are  used  they  should  be  very 
thoroughly  rotted,  and  in  order  to  give  the  best  results  they  should  be 
worked  in  some  months  previous  to  planting  the  beds.  Some  prac¬ 
tical  growers  advise  against  the  use  of  animal  manures  or  even  a  soil 
to  which  they  have  been  heavily  applied.  Chemical  fertilizers  and 
wood  ashes  have  been  used,  but  as  very  injurious  results  have  some¬ 
times  followed,  it  is  best,  for  the  beginner  at  least,  to  depend  on 
hardwood  leafmold,  old  rotted  hardwood  sawdust,  and  raw  ground 
bone  to  enrich  the  soil. 

CULTIVATING 


Ginseng  requires  little  if  any  cultivation,  but  grass  and  weeds 
should  be  kept  out  of  the  beds,  and  the  surface  of  the  soil  should  be 
scratched  with  a  light  tool  whenever  it  shows  signs  of  caking.  Or¬ 
dinarily  one  active  man  can  easily  care  for  about  2  acres  of  ginseng. 


MULCHING 

In  accordance  with  natural  conditions,  a  winter  mulch  over  the 
crowns  is  essential,  especially  in  northern  localities.  Seedling  beds 
particularly  require  careful  mulching  to  prevent  heaving  by  frost. 

Forest  leaves  held  in  place  with  poultry  netting,  light  brush,  or 
sawdust  are  best,  but  cornstalks  stripped  of  the  husks,  bean  vines, 
cowpea  hay,  buckwheat  straw,  or  other  coarse  litter  not  containing 
weed  seeds  or  material  attractive  to  mice  will  answer  the  purpose. 
The  mulch  should  not  be  placed  in  position  until  actual  freezing 
weather  is  imminent,  and  it  should  be  removed  in  the  spring  before 
the  first  shoots  come  through  the  soil. 

A  mulch  of  4  or  5  inches  of  leaves  or  their  equivalent  in  litter  is 
ample  for  the  severest  climate,  and  less  is  needed  in  the  South.  A 
light  summer  mulch  of  sawdust  helps  keep  down  weeds  and  prevents 
excessive  loss  of  moisture  in  dry  weather. 


DRAINAGE 

In  laying  out  ginseng  beds  provision  must  be  made  for  efficient 
drainage.  The  preferable  location  is  on  ground  that  has  a  gentle 
slope,  but  as  natural  drainage  cannot  be  depended  on  always  to 
remove  excess  water  from  beds,  some  type  of  underground  drain  must 
be  employed.  Very  satisfactory  results  have  been  obtained  by  the 
use  of  clay  or  cement  drain  tile  in  ginseng  beds.  A  line  of  tiles  should 
be  placed  under  the  center  of  each  bed.  The  proper  depth  of  the 
drain  will  vary  with  the  character  of  the  soil,  and  the  size  of  the 
tiles  will  depend  on  the  amount  of  rainfall.  In  general,  if  3-inch 
tiles  are  used  the  drains  should  be  placed  6  to  8  feet  apart  and  \% 
to  2  feet  deep  in  clay  and  3  to  4  feet  deep  in  sand  or  gravel. 

235957° — 41 - 2 
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FOREST  PLANTINGS 

The  earlier  successes  with  ginseng  culture  were  made  with  plant¬ 
ings  in  hardwood  forests,  and  this  method  is  still  preferred  by  many 
growers  when  a  suitable  location  is  available.  However,  the  yield 
from  forest  plantings  is  said  to  be  about  one-half  that  obtained  under 
artificial  shade,  but  on  the  other  hand  there  is  a  large  saving  in  the 
expense  for  labor  and  the  cost  of  shading.  Growers  on  the  Pacific 
coast  have  found  that  ginseng  cannot  be  grown  successfully  under 
tree  shade  in  that  region. 

In  forest  plantings  the  beds  should  be  placed  where  the  shade 
is  continuous  and  fairly  dense.  The  shade  should  be  produced  by 
tall,  open-headed,  hardwood  trees  rather  than  by  undergrowth,  to 
insure  free  circulation  of  air.  Some  experienced  growers  prefer  to 
plant  on  land  that  slopes  to  the  north,  thereby  providing  good 
drainage,  without  which  ginseng  will  not  thrive,  and  the  coolest  loca¬ 
tion  during  the  heat  of  the  summer.  The  soil  should  be  deeply 
plowed  or  spaded  and  all  tree  roots  removed.  The  growth  of  these 
roots  into  the  beds  should  be  prevented  by  occasionally  cutting 
around  them  with  a  sharp  spade.  A  liberal  quantity  of  leafmold 
or  well-decayed  litter  should  be  worked  into  the  soil,  and  an  applica¬ 
tion  of  bonemeal  raked  into  the  surface  will  in  most  cases  be  a  de¬ 
sirable  addition.  Ginseng  may  be  planted  closer  under  forest  condi¬ 
tions  than  in  garden  culture,  but  in  either  case  the  closer  the  plants 
stand  the  greater  is  the  danger  from  disease.  The  culture  of  forest 
beds  is  in  all  respects  similar  to  that  of  beds  under  artificial  shade, 
and  the  winter  mulch  should  in  no  case  be  omitted. 

PROTECTION 

Owing  to  the  comparatively  high  cost  of  ginseng  plants  and  roots, 
the  beds  should  be  well  protected  by  fences  from  the  intrusion  of  wild 
or  domestic  animals  and  should  also  be  carefully  guarded  against 
theft,  which  is  not  uncommon  with  this  high-priced  product.  Protec¬ 
tion  is  especially  needed  with  forest  plantings,  which  should  always 
he  well  enclosed.  Moles  may  be  controlled  with  suitable  traps,2  of 
which  several  kinds  are  on  the  market.  Mice  often  cause  great 
damage  to  ginseng,  but  they  may  be  kept  from  the  beds  by  wire  netting 
of  sufficiently  close  mesh  set  12  to  18  inches  in  the  ground. 

DIGGING  AND  DRYING  THE  ROOT 

The  cured  root  is  valued  by  the  Chinese  largely  according  to  its 
size  and  maturity.  The  best  qualities  at  proper  age  break  with  a 
somewhat  soft  and  waxy  fracture.  Young  roots  dry  hard  and  glassy 
and  are  regarded  as  less  desirable.  Very  small  young  roots  and  root 
fibers  often  realize  less  than  a  dollar  a  pound,  whereas  those  of  the 
proper  size  and  quality  sell  readily  at  top  quotations.  Undersized  or 
stunted  roots  if  of  suitable  age  are  readily  salable.  Cultivated  roots 
as  a  rule  attain  greater  size  than  wild  ones  of  the  same  age,  but  on 
account  of  their  more  rapid  growth  they  are  harder  and  denser  than 
the  wild  roots,  and  if  harvested  before  they  are  about  5  years  old  they 
will  lack  in  flavor  and  quality. 

Beds  should  rarely  he  dug  for  market  until  about  the  sixth  year 
and  should  then  be  taken  up  solidly.  The  replanting  of  the  under- 


2  Sec  U.  S.  Department  of  Agriculture  Farmers’  Bulletin  1710,  Mole  Control. 
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sized  or  stunted  roots  is  of  doubtful  value,  since  they  frequently 
make  little  more  growth.  Good  roots  should  run  nearly  4  inches 
long  and  half  an  inch  in  thickness  below  the  crown  and  should  aver¬ 
age  about  an  ounce  in  weight  in  the  fresh  state. 

Roots  may  be  dug  at  any  time  after  growth  ceases  in  September, 
but  mid-October  is  regarded  as  the  most  favorable  time.  They 
should  be  carefully  washed  or  shaken  free  of  all  adhering  soil,  but 
not  scraped  or  scrubbed,  as  it  is  important  to  preserve  the  natural 
dusky  color  of  the  skin  with  its  characteristic  annular  markings. 

The  older  roots  possess  the  most  substance  and  when  properly  cured 
realize  the  highest  prices.  In  recent  years  a  demand  lor  ground 
ginseng  has  established  a  market  for  young  roots,  which  are  pre¬ 
ferred  for  milling  on  account  of  their  hard,  flinty  texture. 

Drying  is  best  effected  in  a  well -ventilated  room  heated  by  a  stove 
or  a  furnace.  It  has  long  been  customary  to  start  drying  between 
60°  and  80°  F.  and  after  a  few  days  to  increase  the  temperature  to 
about  90°,  but  some  experienced  growers  now  recommend  that  drying 
start  between  100°  and  110°  and  as  soon  as  the  roots  are  wilted  that 
the  temperature  be  reduced  to  about  90°. 

The  roots  are  spread  thinly  on  lattice  trays  or  shelves  made  of 
wire  netting  and  are  frequently  examined  and  turned,  but  must 
always  be  handled  carefully  to  avoid  breaking  the  forks  or  marring 
the  surface.  Roots  measuring  more  than  2  inches  in  diameter  will 
need  to  be  dried  for  about  6  weeks,  but  smaller  roots  may  be  properly 
dried  in  less  time.  In  all  stages  of  curing,  especially  in  noticeably 
damp  weather,  particular  care  should  be  taken  to  see  that  the  root 
does  not  mold  or  sour,  as  any  defect  will  greatly  depress  the  selling 
price.  On  the  other  hand,  overheating  should  be  avoided,  as  it  tends 
to  discolor  the  surface  and  spoil  the  texture  of  the  interior.  Once 
well  cured,  the  roots  should  be  stored  in  a  dry  and  airy  place,  secure 
from  vermin,  until  ready  for  sale. 

DISEASES* 3 

Cultivated  ginseng  is  frequently  subject  to  severe  attacks  of  a 
number  of  diseases,  the  development  of  which  appears  to  be  especially 
favored  by  crowding  of  the  plants,  excess  water  in  the  soil,  and  lack 
of  proper  ventilation. 

In  their  natural  state  the  plants  as  a  rule  are  thinly  scattered  on  the 
forest  floor  under  advantageous  conditions  of  ventilation  and  soil 
drainage,  the  normal  action  of  tree  roots  playing  no  inconsiderable 
part  in  the  latter  condition,  and  diseases  are  likely  to  remain  local  in 
effect.  Under  the  crowded  conditions  of  commercial  culture,  how¬ 
ever,  the  diseases  tend  to  spread  and  may  cause  material  injury. 
Errors  in  fertilization  and  soil  treatment  are  also  frequent  causes  of 
injury  and  by  weakening  the.  resistance  of  the  plants  may  further 
invite  the  inroads  of  disease. 

ALTERNARIA  BLIGHT  AND  ROOT  ROT4 

Alternaria  blight  is  one  of  the  most  widespread  ginseng  diseases  and 
affects  both  leaves  and  roots.  During  the  spring  the  stems  of  diseased 

5  Condensation  of  Farmers’  Bulletin  736,  Ginseng  Diseases  and  Their  Control,  prepared  by  S.  P.  Doo¬ 

little,  senior  pathologist.  Division  of  Fruit  and  Vegetable  Crops  and  Diseases,  Bureau  of  Plant  Industry. 

4  Alternaria  panai  \Vhet7.el. 
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plants  show  dark-brown  cankers  just  above  the  ground  line,  which 
enlarge  and  become  covered  with  a  velvety  brown  coating  of  the 
spores  (microscopic  seedlike  bodies)  of  the  fungus  causing  the  disease! 
Later  in  the  season,  large,  watersoaked  spots  develop  on  the  leaves 
and  eventually  become  papery  and  dry  with  a  darker,  yellow-brown 
margin  (fig.  4). 

Later  the  leaflets  may  droop  where  the  leafstalk  rises  at  the  top  of 
the  stem,  and  brown  spore  masses  may  form  again  at  this  point.! 
Seed  heads  are  affected,  and  when  such  infection  occurs  the  berries] 
often  shell.  When  roots  are  attacked  they  rot  very  slowly,  and 
is  no  odor.  The  lesions  are  dark  brown  or  black,  and  the  rotted 


Figure  4. — Leaves  of  ginseng  affected  with  alternaria  blight. 

remain  firm.  Root  infection  apparently  occurs  only  in  roots  that 
have  been  injured. 

The  spores  of  the  fungus  are  distributed  by  the  wind  and  may  be 
carried  on  clothing  from  diseased  to  healthy  beds.  During  moist 
weather  the  spores  that  have  lodged  on  the  plants  germinate  and 
produce  further  infection.  Because  the  fungus  also  lives  over  winter 
on  diseased  leaves  and  stems  of  the  previous  season,  it  is  important 
that  diseased  tops  be  removed  and  destroyed.  After  the  tops  die 
down  the  beds  also  should  be  disinfected  by  being  soaked  down  to  a 
depth  of  an  inch  with  a  solution  of  1  pound  of  copper  sulfate  to  7 
gallons  of  water.  The  most  effective  means  of  control,  however, 
consists  in  spraying  the  plants  during  the  growing  season  with  a 
3-3-50  bordeaux  mixture  to  which  2  pounds  of  calcium  arsenate  have 
been  added  (fig.  5).  The  first  application  should  be  made  when  the 
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I  majority  of  the  plants  have  broken  through  the  soil,  the  second  when 
the  leaflets  are  fully  spread,  the  third  just  before  blossoming,  and  the 
fourth  after  the  fruits  are  set. 

Bordeaux  mixture  can  be  purchased  in  paste  and  powder  form  and 
such  preparations  are  often  convenient  for  use  in  small  plantings.  It 
is  somewhat  more  effective  when  freshly  prepared,  however,  and  can 
be  made  more  cheaply  at  home  by  the  following  formula:  Dissolve  3 
pounds  of  copper  sulfate  in  hot  water,  using  a  wooden  or  earthenware 
vessel,  and  dilute  to  25  gallons  with  water.  Slake  3  pounds  of  stone 
lime  (or  5  pounds  of  hydrated  lime)  in  a  small  amount  of  water  and 
dilute  to  25  gallons.  Pour  the  two  solutions  together  while  stirring 
and  add  2  pounds  of  calcium  arsenate.  When  only  small  quantities 
of  the  spray  are  needed,  it  may  be  prepared  by  using  3  ounces  of  copper 


Figure  5. — Sprayed  and  unsprayed  ginseng  plants  attacked  by  alternaria  blight. 

Except  that  one  was  sprayed,  both  beds  received  the  same  treatment. 

sulfate  and  3  ounces  of  stone  lime  or  5  ounces  of  hydrated  lime  to  a 
total  of  3  gallons  of  water  and  adding  2  ounces  of  calcium  arsenate. 

PHYTOPHTHORA  MILDEW  AND  ROOT  ROT  5 

Phytophthora  mildew  and  soft  rot  is  a  fungus  disease  that  affects 
leaves,  stems,  and  roots  of  plants  of  all  ages  and  frequently  is  very 
destructive.  The  leaflets  at  the  top  of  the  diseased  plants  often  droop 
at  the  base  of  the  petiole  in  much  the  same  manner  as  in  alternaria 
blight  and  the  stems  become  hollow  and  discolored.  The  leaf  blades 
also  show  spots  that  in  their  earlier  stages  resemble  those  of  alternaria 
but,  although  the  centers  become  white,  the  margins  remain  a  dark, 
water-soaked  green  and  do  not  show  the  yellow-brown  border  char¬ 
acteristic  of  alternaria  spots  (fig.  6).  Infected  roots  develop  a  soft 
rot  and  eventually  are  invaded  by  other  fungi  and  bacteria  which 
produce  a  disagreeable  odor. 


i  phytophthora  cactorum  (Cohn,  and  Leb.)  Schroter 
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This  fungus  overwinters  in  the  tissues  of  diseased  plants  in  the  soil 
and  spring  infection  occurs  either  in  roots  or  stem,  but  in  either  case 
both  roots  and  tops  eventually  may  become  diseased. 

The  most  effective  control  for  the  disease  consists  in  spraying  with 
bordeaux  mixture  as  for  alternaria  blight.  To  prevent  the  fungus 
from  passing  down  the  stem  to  the  roots,  all  wilting  or  drooping  tops 
should  be  cut  off  at  the  crown  and  removed.  Affected  roots  should 

also  be  removed  and  de¬ 
stroyed,  and  the  bed  disin¬ 
fected  with  a  solution  of  1 
pound  of  copper  sulfate  in  7 
gallons  of  water.  Beds  that 
are  infested  with  this  fungus 
should  not  be  used  for  a  num¬ 
ber  of  years,  but  if  for  any 
reason  infested  beds  must  be 
used,  they  should  be  sterilized 
with  steam  6  or  with  a  solu¬ 
tion  of  1  part  of  formaldehyde 
to  50  gallons  of  water.  In 
using  formaldehyde,  all  roots 
are  first  removed  and  the 
ground  loosely  spaded.  The 
solution  is  then  applied  at  the 
rate  of  %  to  1  gallon  per 
square  foot  in  sufficient  quan¬ 
tity  to  thoroughly  saturate 
the  soil.  As  soon  as  it  can  be 
worked,  the  soil  should  then 
be  spaded  over  to  allow  the 
formaldehyde  to  evaporate. 
This  stirring  of  the  soil  should 
be  repeated  at  intervals  for 
at  least  2  weeks  before  any 
planting  is  done,  as  formalde¬ 
hyde  fumes  are  injurious 
to  growing  plants. 

ACROSTALAGMUS  WILT7 

Acrostalagmus  wilt  is  a  dis- 
Figttke  6.— Leaf-spot  of  phytophthora  mildew  ease  0f  older  plants  and  rarely 
on  ginseng.  i  T,  • 

causes  severe  damage.  It  is 

due  to  a  fungus  that  penetrates  the  water-conducting  vessels  of  the 
root  and  causes  a  gradual  wilting  of  the  top.  Diseased  roots  seem 
healthy  externally,  but  when  cut  across  show  a  yellow  zone  in  the 
conducting  tissue.  Diseased  roots  should  be  dug  and  dried  to  remove 
the  source  of  infection,  and  beds  where  the  disease  has  occurred  should 
be  disinfected  with  formaldehyde  or  steam. 

RAMULARIA  ROOT  ROT 8 

Ramularia  root  rot  or  “rust”  is  due  to  a  fungus  that  may  attack  the 
roots  of  plants  of  all  ages  but  is  commonest  on  seedlings,  which  often 


«  See  Farmers’  Bulletin  1629,  Steam  Sterilization  of  Soil  for  Tobacco  and  Other  Crops. 

7  Acrostalagmus  sp. 

8  Ramularia  sp. 
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are  rendered  worthless.  On  older  roots  the  spots  are  a  rusty  brown 
but  do  not  penetrate  deeply.  In  seedlings  the  fine  rootlets  are  dam¬ 
aged  and  the  taproot  may  become  short  and  knoblike.  The  disease  is 
favored  by  an  alkaline  soil  and  where  it  occurs  the  use  of  lime  or  wood 
ashes  should  be  avoided. 

SCLEROTINIA  ROTS 

There  are  two  ginseng  diseases  caused  by  fungi  of  the  genus  Sclero- 
tinia.  One,  sclerotinia  white  rot,9  occurs  in  most  sections  where 
ginseng  is  grown  but  rarely  causes  widespread  damage.  It  also  affects 
many  vegetable  crops,  and  this  probably  explains  its  presence  in  beds 
on  soil  where  such  crops  have  previously  been  grown.  The  disease 
affects  the  roots  and  stem  but  does  not  spot  the  foliage.  The  diseased 
stems  lose  their  green  color  and  become  hollow.  Infected  roots  rot 
rapidly,  and  the  tissues  are  soft  and  brittle  but  without  bad  odor. 
Within  the  stem  and  on  the  outside  of  the  root,  hard,  black  bodies  are 
formed,  sometimes  one-quarter  of  an  inch  long,  which  are  known  as 
sclerotia.  These  are  the  resting  bodies  of  the  fungus  and  remain  in 
the  soil  over  winter.  In  the  spring  they  produce  small  cuplike  bodies 
containing  spores,  which  serve  as  sources  of  new  infection.  Good 
drainage  and  aeration  will  do  much  to  prevent  losses  from  the  disease. 
Infected  plants  should  be  removed  and  burned  and  the  soil  from  which 
they  came  disinfected  with  a  copper  sulfate  solution  as  described  for 
phytoplithora  mildew  (p.  12). 

The  other  disease  of  this  group,  sclerotinia  black  rot,10  probably 
occurs  on  wild  ginseng  and  also  affects  the  plant  known  as  false 
solomonseal.* 11  It  is  probably  often  introduced  through  forest  soil  used 
in  making  up  ginseng  beds.  It  attacks  only  the  roots,  making  little 
progress  during  the  growing  season.  Its  presence  is  indicated  by 
failure  of  certain  plants  to  come  up  in  the  spring,  and  on  digging  only 
black,  mummylike  roots  will  be  found.  Sclerotia  are  formed  on  these 
roots  as  in  the  case  of  white  rot,  and  all  roots  in  the  diseased  area 
should  be  removed  and  the  soil  disinfected  as  previously  described 

(p.  12). 

DAMPING-OFF  OF  SEEDLINGS 

Damping-off  of  seedlings  is  characterized  dv  a  decay  of  the  stem 
at  the  surface  of  the  soil,  which  results  in  a  falling  over  and  death  of 
the  affected  plants.  The  disease  may  be  caused  by  a  number  of 
fungi  which  are  commonly  present  in  the  soil  and  whose  attacks  are 
favored  by  excessive  moisture  and  lack  of  aeration.  Good  drainage  is 
therefore  essential  in  raising  seedlings.  Sprinkling  sand  on  the  surface 
of  the  bed  to  a  depth  of  one-eighth  to  one-fourth  of  an  inch  is  also  some¬ 
times  of  value  in  checking  damping-off.  When  planted  in  drills  the  soil 
should  be  kept  stirred,  particularly  after  rains.  If  seedbeds  can  be 
sterilized  with  formaldehyde  (p.  12)  before  planting,  losses  from 
damping-off  usually  can  be  greatly  reduced.  Red  oxide  of  copper  has 
recently  been  widely  used  to  control  damping-off  of  vegetable  seedlings. 
It  is  applied  as  a  dust  and  the  seed  is  shaken  in  a  closed  container  with 
sufficient  dust  to  thoroughly  coat  the  seed.  The  excess  dust  is  then 
screened  off  and  the  seed  planted.  The  information  available,  how- 


•  Sclerotinia  sckrotiorum  (LiiO  Masseo. 
i 8  Sclerotinia  smilacina  Dur.  =  S.  panaris  Rankin. 

11  Smiladna  racemosa  (L.)  Desf. 
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ever,  does  not  warrant  a  statement  as  to  its  effect  on  ginseng  seed  and, 
if  it  is  used,  a  small  sample  of  seed  should  first  be  dusted  and  tested 
to  determine  whether  the  treatment  affects  seed  germination. 


ROOT  KNOT 12 


Root  knot,  a  serious  disease  affecting  nearly  1,500  different  plants, 
is  found  on  ginseng  roots  in  many  regions.  It  is  caused  by  a  nematode 
or  eelworm,13  that  lives  in  galls  on  the  underground  parts  of  the  plants 
(fig.  7).  Galls  start  as  very  slight  swellings  but  may  reach  a  diameter 
of  one-half  inch  or  more.  By  careful  examination  the  shiny,  white, 

pear-shaped  female 
nematodes,  usually 
much  smaller  than  a 
pinhead,  can  be  found 
in  the  galls  with  the 
unaided  eye.  This 
disease  destroys  gin¬ 
seng  seedlings;  it  re¬ 
duces  the  market  val¬ 
ue  of  mature  roots, 
and  also  makes  them 
unfit  for  propagation. 

The  eradication  of 
root  knot  from  the 
soil  is  very  difficult. 
It  is  best  accom¬ 
plished  by  running 
steam  14  through  lines 
of  3-  or  4-inch  tiles 
buried  18  to  22  inches 
apart  and  15  to  18 
inches  deep  or 
through  perforated 
pipes  laid  tempora¬ 
rily.  If  drainage  is  re¬ 
quired  in  the  ginseng 
bed  an  adaptation  of 
the  tiles  for  double 
service  should  be  con¬ 
sidered.  A  tempera¬ 
ture  of  135°  F.  should 

„  .  ,  ,  „  bemaintained 

Figure  7.— Ginseng  roots  showing  nematode  galls.  throughout  the  soil 

for  half  an  hour.  Drenching  it  with  large  quantities  of  boiling 
water  is  a  possible  alternative,  provided  that  the  soil  deeper  than  any 
roots  have  grown  is  heated  to  the  above  temperature.  Pan  steaming, 
formerly  recommended,  does  not  kill  nematodes  to  a  sufficient  depth. 
No  chemical  treatment  of  soil  has  yet  proved  100-percent  effective. 

To  avoid  losses  from  this  disease,  it  is  essential  to  start  ginseng 
plantings  in  nematode-free  land,  using  absolutely  healthy  roots  or  seed 
that  has  not  been  in  contact  with  infested  soil.  Drainage  water  from 


12  Revision  of  this  section  prepared  by  Jocelyn  Tyler,  junior  nematologist,  Division  of  Nematology, 
Bureau  of  Plant  Industry. 

>3  Ileterodera  marioni  (Cornu)  Goodey. 

*«  See  footnote  6. 
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an  infested  area  must  not  flow  onto  the  new  beds.  Implements  must 
be  cleaned  and  thoroughly  dried  so  as  not  to  introduce  any  contam- 
:  inated  soil.  Fertilizers  and  mulching  materials  must  come  from 
nematode-free  sources. 

YIELD  AND  VALUE  OF  THE  CROP 

The  yield  of  cultivated  ginseng  varies  greatly  and  depends  largely 
on  the  suitability  of  the  conditions  under  which  the  crop  is  grown 
and  on  the  skill  and  experience  of  the  grower.  It  has  been  esti¬ 
mated  that  the  roots  from  a  bed  measuring  4  by  16  feet,  if  dug  when 
6  years  old,  should  weigh  about  10  pounds  'when  dry.  Yields  of  dry 
root  from  well-managed  plantings  appear  to  be  at  the  rate  of  a  ton 
to  the  acre,  although  much  larger  yields  are  frequently  reported. 

Ginseng  has  long  been  valued  by  the  Chinese  for  medicinal  use, 
though  rarely  credited  with  curative  virtues  by  other  peoples.  The 
dried  roots  have  been  exported  from  the  United  States  in  increasing 
quantities  since  the  early  years  of  the  eighteenth  century,  the  prices 
rising  as  the  wild  supply  diminished  from  about  40  cents  a  pound  in  the 
early  years  of  its  collection  to  $24  a  pound  for  the  best  qualities  during 
1927.  Since  then  the  price  has  declined  greatly. 

The  cultivation  of  native  ginseng,  stimulated  by  its  increasing 
scarcity  and  the  rising  prices,  began  in  an  experimental  way  about 
1886,  and  for  a  time  developed  slowly.  It  is  estimated  that  in  1901 
a  little  less  than  20  acres  of  ginseng  were  under  cultivation  in  the 
United  States,  and,  of  the  root  produced,  but  a  small  quantity  went 
into  the  market.  In  recent  years  the  industry  has  attained  such 
proportions  that  the  output  of  cultivated  roots  appears  to  be  con¬ 
siderably  greater  than  that  collected  from  the  forests. 

When  cultivated  ginseng  first  appeared  on  the  market  it  sold  at 
prices  considerably  higher  than  those  paid  for  the  wild  root,  but 
about  1904  the  price  declined  to  a  figure  less  than  that  commanded  by 
wild  ginseng,  and  since  that  time  it  has  for  the  most  part  remained  at  a 
lower  level.  The  preference  in  the  Chinese  markets  for  wild  ginseng 
over  the  American  cultivated  root  appears  responsible  for  the  dif¬ 
ference  in  the  prices  offered  for  wild  and  cultivated  ginseng  in  the 
markets  of  the  United  States. 

A  negligible  quantity  of  ginseng  is  consumed  by  Chinese  residents 
of  North  America,  and  a  trifle  has  been  used  by  manufacturers  of 
domestic  medicine,  leaving  practically  the  sole  outlet  for  ginseng 
with  the  Koreans  and  Asiatic  Chinese.  The  domestic  prices,  exports, 
and  valuation  of  American  ginseng  from  1914  to  1938,  inclusive,  are 
shown  in  table  1. 

THE  OUTLOOK  FOR  THE  INDUSTRY 

The  future  success  of  cultivated  ginseng  in  North  America  will  be 
determined  to  a  great  extent  by  the  attitude  of  the  growers.  If  the 
lessons  taught  by  the  experience  of  the  preceding  25  years  are  heeded, 
the  mistakes  of  the  past  need  not  be  repeated,  and  many  obstacles 
that  have  heretofore  hampered  the  progress  of  the  industry  can  be 
removed. 
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Table  1 . — Domestic  prices,  exports,  and  valve  of  American  ginseng  from  191 J,  to 

1938,  inclusive 


Domestic  prices  (per  pound)  1 


Exports  2 


Year 

Wild  root 

Cultivated  root 

Quantity 

Total  value 

Average 
value  per 
pound 

High 

Low 

High 

Low 

Dollars 

Dollars 

Dollars 

Dollars 

Pounds 

Dollars 

Dollars 

1914 _ 

11.  50 

6.00 

8.  00 

3.  00 

224,  605 

1, 832,  686 

8. 15 

1915 _ _ _ 

9.  50 

4.  50 

7.00 

2.00 

-  103,184 

919,  931 

8.91 

1916 _ 

11.00 

5.00 

6.  50 

3.  00 

256,  082 

1,  597,  508 

6.  23 

1917 _ 

14.  00 

6.  00 

7.  00 

2.  50 

198,  480 

1,  386,  203 

6.  98 

1918 . . . 

19.  00 

9.  50 

9.00 

3.  00 

259,  892 

1,  717,  548 

6.60 

1919 _ 

23.  00 

13.  00 

12.  50 

3.00 

282,  043 

2, 057,  260 

7.29 

1920 _ 

23.  00 

10.  00 

12.  00 

3.00 

160,  050 

1, 875,  348 

11.71 

1921 _ 

12.00 

6.  50 

8.  00 

1.00 

181,  758 

1,507,  077 

8.  29 

1922 _ 

16.  00 

7.  00 

12.  00 

2.  00 

202,  722 

2,  334,  993 

11.51 

1923 _ 

18.00 

12.00 

15.  00 

3.  00 

148,  385 

2,  245,  258 

15.  13 

1924 _ 

16.  50 

11.00 

14.  00 

2.00 

167,  318 

2,  399,  926 

14.  35 

1925 _ 

15.  00 

7.  50 

13.00 

2.00 

138,  131 

1,  668,  221 

12.  07 

1926 _ 

19.  00 

10.  00 

13.00 

3.00 

180,  262 

2,  640,  488 

14.  65 

1927 _ 

24.  00 

12.  50 

13.00 

4.00 

169,  000 

2,  556,  000 

15.  12 

1928 _ 

20.  00 

10.  00 

12.00 

3.50 

184,  000 

2,  288,  000 

12.  43 

1929 _ 

18.  50 

10.  00 

12.00 

2.00 

234,  000 

2,  766,  000 

11.82 

1930 _ 

15.  50 

6.  00 

11.00 

2.00 

203,  000 

1,  877,  000 

9.24 

1931 _ 

12.00 

5.  00 

9.00 

2.00 

265,  000 

1,  922,  000 

7.  25 

1932 _ 

10.00 

5. 00 

7.00 

.75 

171,  000 

835,  000 

4.88 

1933 _ 

7.  00 

4.  00 

4.  00 

.  50 

233,  000 

844,  000 

3.  62 

1934 _ 

12.  50 

6.  00 

3.  00 

.25 

232,  000 

1,  203,  000 

5.23 

1935 _ 

7.  00 

6.00 

4.00 

2.  00 

167,  000 

618,  000 

3.70 

1936 _ 

7.  00 

6.00 

4.00 

2.  00 

295,  000 

1,  236,  000 

4.  19 

1937 _ 

7.  00 

6.  00 

11.00 

2.00 

136,  000 

706,  000 

5. 18 

1938 _ 

7.00 

6.00 

11.00 

10.  00 

167,  000 

1,  028,  000 

6. 15 

1  Prices  for  1914  'to  1931  were  compiled  from  Hunter-Tiader-Trapper,  prices  for  1932  to  1934  from  Special 
Crops,  and  those  from  1935  to  1938  from  Oil,  Paint  and  Drug  Reporter. 

2  From  annual  reports  of  Foreign  Commerce  and  Navigation  of  the  United  States. 


The  industry  still  suffers  from  the  disrepute  into  which  it  was 
brought  through  exaggerated  claims  made  by  some  dealers  in  seeds 
and  nursery  stock  with  regard  to  the  possibilities  for  unusually  large 
profits  in  the  growing  of  ginseng.  Although  ginseng  is  a  comparatively 
unimportant  product  in  this  country,  it  has  a  place  among  minor  crops 
of  recognized  value.  For  every  dollar’s  worth  of  ginseng  exported  in 
1938  there  were  produced  in  this  country  about  $45  worth  of  peanuts, 
$15  worth  of  onions,  $30  worth  of  strawberries,  $3  worth  of  asparagus, 
and  $5  worth  of  cranberries. 

In  comparison  with  that  of  other  crops,  the  market  for  ginseng  is 
small;  consequently  the  industry  affords  an  opportunity  for  only  a 
limited  number  of  persons  without  danger  of  becoming  overcrowded. 
Because  yields  of  the  dry  root  from  well-managed  plantings  appear  to 
be  at  the  rate  of  a  ton  to  the  acre,  only  a  little  more  than  100  acres  of 
mature  ginseng  could  very  readily  supply  210,000  pounds  of  roots, 
which  is  the  average  exportation  for  the  last  10  years.  This  would 
represent  total  plantings  of  nearly  600  acres,  as  it  requires  at  least  6 
years  to  grow  marketable  roots  from  seed. 

The  Chinese  market  formerly  absorbed  ginseng  in  quantities  con¬ 
siderably  in  excess  of  the  average  exportations  for  the  two  decades 
just  past.  As  shown  in  table  2,  the  number  of  pounds  exported  during 
the  last  10  years  is  less  than  half  of  the  exports  for  the  10  years  1860-69, 
and  the  average  price  per  pound  for  the  10  years  1929—38  is  nearly 
seven  times  as  great  as  it  was  some  70  years  ago. 


Table  2. — Exports  and  value  of  American  ginseng  for  the  periods  indicated ,  from 

1860  to  1988,  inclusive 


Period 

Quantity 

Value 

A  verage 
value  per 
pound 

Pounds 

Dollars 

Dollars 

1X60-69 _ 

4, 149,  445 

3,  902,  209 

0.94 

1870-79 _ 

4,041,  727 

4,  537.  008 

1.  12 

1880-89 _ 

3,  457.  294 

6,  771,  830 

1.95 

1890-99  _ . . 

2, 163,  302 

7, 843,  888 

3.  62 

Period 

Quantity 

Value 

Average 
value  per 
pound 

Pounds 

Dollars 

Dollars 

I  1900-1909  . 

1,  513,  558 

9,  610,  614 

6.  34 

1910-19 _ 

2,  047,  800 

14,  823,  781 

7.  24 

1920-29 _ 

1,  764,  800 

22,  280,  000 

12.63 

1930-38 _ 

1,  869,  000 

9,  634,  000 

5.  15 

As  shown  in  table  1,  the  annual  exports  of  ginseng  root  vary  con¬ 
siderably  from  year  to  year  without  any  pronounced  trend  with  respect 
to  quantity,  but  the  market  value  of  the  root  has  declined  more  or  less 
steadily  since  1927,  when  it  was  $15  a  pound.  This  decline  may  be 
due  to  two  causes,  overproduction  and  a  change  in  the  proportion  of 
cultivated  and  wild  roots  in  the  supply  available  for  export.  About 
10  years  ago  there  was  quite  an  increase  in  the  number  of  ginseng 
gardens,  although  accurate  statistics  indicating  the  change  in  the  total 
acreage  under  cultivation  and  the  number  of  growers  in  the  last 
decade  are  not  available.  It  is  believed,  however,  that  some  over¬ 
production  may  have  occurred.  The  supply  of  wild  ginseng  is  declin¬ 
ing  yearly,  and,  since  the  wild  root  is  generally  of  higher  market  value 
than  that  from  cultivated  plants,  a  smaller  proportion  of  the  former 
in  the  exports  would  reduce  the  average  value  per  pound. 

The  evident  preference  of  the  Chinese  for  the  wild  root  and  the 
unsatisfactory  state  of  the  general  market  for  cultivated  ginseng  have 
caused  grave  doubts  as  to  the  future  prospects  of  the  industry.  These 
doubts  will  probably  be  realized  unless  growers  give  more  attention  to 
the  production  of  the  type  of  root  desired  by  the  Chinese  trade.  In 
the  future,  growers  should  strive  for  quality  of  product  and  not  for 
quantity  of  production,  as  has  been  the  all  too  common  practice  in  the 
past.  There  is  always  a  ready  sale  for  the  cultivated  roots  which 
closely  resemble  the  wild  in  quality  and  conditions,  and  prudent 
growers  will  not  fail  to  adopt  the  wild  root  as  the  standard  of  future 
production.  The  elimination  of  the  poorer  grades  of  cultivated  Ameri¬ 
can  ginseng,  which  are  now  found  in  the  markets,  would  tend  to  insure 
more  uniform  prices  for  the  root  and  to  lessen  the  danger  of  depressing 
the  market  through  overproduction. 
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How  To  Cultivate  Botanical  Drugs* 

What  the  Experiments  of  the  United  States  Government  Have  Shown. 


THE  possibility 
of  cultivating 
crude  drugs 
in  this  country  had 
become  an  absorb¬ 
ing  topic  during  the 
years  preceding  the 
outbreak  of  the  Eu¬ 
ropean  war  and 
since  that  time 
more  or  less  agita¬ 
tion  on  the  subject 
has  been  featured 
in  popular  newspa¬ 
per  add  magazine 
nrticles.  The  sub¬ 
ject  was  a  roman¬ 
tic  one.  It  appealed 
to  the  lay  mind. 

The  growing  scar¬ 
city  of  certain  drugs 
was  noted.  Sug¬ 
gestions  for  supply¬ 
ing  the  deficiency 
were  made.  Hope 
was  expressed  that 
the  farmer  would 
devote  some  of  his 
acreage  to  this  new 
line.  Alluring  accounts  were  written  of  the  ease  with 
which  this  and  that  plant  could  be  grown,  lists  were  pub¬ 
lished  containing  the  names  of  a  vast  number  of  drugs. 
Those  for  which  there  is  but  little  demand  were  featured 
with  equal  prominence  with  the  relatively  small  number 
which  can  be  considered  as  universal  staples. 

There  is  no  doubt  that  the  agitation  which  has  been 
carried  on  during  recent  years  has  awakened  a  lively 
interest  in  the  subject  of  drug  growing.  Most  of  the  in¬ 
terest,  however,  has  been  of  a  passive  kind.  As  already 
noted  the  subject  was  romantic.  It  made  excellent  dinner 
conversation  and  was  discussed  at  length  at  the  clubs. 
Few  people,  however,  really  know  enough  about  the  sub¬ 
ject  to  discuss  it  intelligently  and  almost  none  appre¬ 
ciated  its  complexities.  You  often  heard  people  ask 
whether  aspirin  grew  on  a  bush  and  how  drugs  could  be 
grown  in  this  country  when  it  was  understood  that  the 
Germans  had  them  all  patented. 

In  the  first  place,  is  there  need  for  a  drug  raising  in¬ 
dustry  in  the  United  States  and  its  possessions?  A  study 
of  the  market  conditions  affecting  our  native  drugs  in¬ 
dicates  that  for  some  species  it  is  high  time  some  action 
was  taken  looking  toward  the  prevention  of  their  complete 
extermination  and  to  provide  for  a  steady  supply,  of  those 
which  are  growing  scarce  and  for  which  there  is  a  well 
developed  demand.  Respecting  imported  drugs,  the  con¬ 
ditions  vary  from  year  to  year,  but  it  has  become  more 
and  more  apparent  that  we  cannot  depend  on  our  foreign 
friends  to  supply  us  uniform  drugs  of  good  quality  and 
while  the  Food  and  Drugs  Act  has  improved  the  quality 
of  supplies  which  enter  our  markets  from  abroad,  their 
dependability  is  uncertain.  The  sudden  cessation  of  im¬ 
ports  due  to  the  European  war  and  the  consequent  scar¬ 
city  of  many  varieties  of  drugs  have  demonstrated  the  de¬ 
pendence  of  our  trade  upon  foreign  sources  for  its  sup¬ 
plies.  These  conditions  sufficiently  answer  in  the  affirm¬ 
ative  the  question  asked  at  the  beginning  of  this  para¬ 
graph.  Another  and  extremely  important  reason  for  the 
establishment  of  this  industry  is  in  line  with  the  general 
preparedness  which  is  being  launched  in  this  country. 
We  are  likely  soon  to  be  placed  on  the  defensive  by  out¬ 
side  military  forces  and  then  as  never  before  will  our 
people  need  medicines  and  only  those  will  be  available 

*  Paper  read  before  Washington  Branch  of  the  American  Phar¬ 
maceutical  Association. 
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which  are  made 
from  drugs  grown 
within  our  own 
jrders. 

Now  that  it  seems 
to  be  generally  ad¬ 
mitted  that  there  is 
a  genuine  need  for 
a  drug  growing  in¬ 
dustry  in  this  coun¬ 
try,  what  means  are 
to  be  adopted  for 
carrying  out  the 
roject  and  what 
ranch  of  industry 
is  best  fitted  to 
handle  it?  Much  of 
the  material  which 
has  been  published 
on  the  subject  is 
misleading  and  the 
idea  that  the  ordin¬ 
ary  farmer  can  suc¬ 
cessfully  grow  drug 
plants  and  produce 
a  marketable  arti¬ 
cle  is  ridiculous. 
The  business  of 
growing  drug  plants 
is  unlike  that  of  raising  and  marketing  vegetables,  and 
of  the  hundreds  of  botanical  drugs  used  in  medicine,  a 
few  only  can  be  cultivated  as  a  commercial  proposition. 
It  can  be  asserted  in  the  beginning  that  if  the  ordinary 
farmer  should  undertake  the  growing  of  drug  plants,  it 
would  result  in  failure  to  him  and  discredit  the  propa¬ 
ganda  which  has  been  advanced  by  those  who  have  ser¬ 
iously  investigated  the  subject.  It  will  be  apparent  from 
the  subsequent  remarks  that  the  only  hope  of  the  future 
success  of  this  industry  lies  in  the  establishment  of  an 
enterprise  having  for  its  sole  object  the  propagation  of 
staple  drugs. 

A  thorough  knowledge  of  the  general  situation  is  an 
essential  precursor  to  the  embarkation  into  the  cultiva¬ 
tion  of  drug  plants.  It  is  important  to  know  the  drugs 
for  which  there  is  a  large  and  steady  demand  under 
normal  conditions  and  the  price  changes  which  have  oc¬ 
curred  during  the  preceding  ten  years  or  more.  The 
rise  and  fall  of  the  price  of  a  grown  commodity  will 
indicate  the  general  tendency  of  the  price  which  can  be 
expected  to  obtain,  though  this  is,  of  course,  dependent 
on  unusual  conditions  which  may  have  resulted  in  a  given 
year  such  as  crop  shortage,  export  tax,  embargo,  etc. 
It  is  important  to  understand  the  commercial  details  in 
handling  drugs,  the  relations  of  the  crude  drugs  dealer 
to  the  manufacturer  who  compounds  the  drugs  into  med¬ 
icines,  the  methods  employed  by  the  drug  buyers  of  the 
manufacturing  firms  in  their  dealings  with  the  seller  of 
crude  drugs,  the  forms  of  contracts  between  the  dealer 
in  crude  drugs  and  the  consumer  of  the  commodities,  and 
the  modes  of  payment.  It  is  important  to  know  the  ap- 
proximate  quantity  of  a  drug  consumed  and  it  is  of  es¬ 
pecial  importance  to  recognize  the  difference  between  the 
healthy,  steady  demand  in  good  quantity  of  one  drug, 
and  the  acute  and  unusual  demand  of  another.  This 
knowledge  can  only  be  acquired  from  an  intimate  ac¬ 
quaintance  with  the  wholesale,  retail  and  manufacturing 
drug  trade.  It  is  not  described  in  books.  It  can  be  de¬ 
termined  only  by  practical  experience  which  may  require 
many  years  of  application. 

What  Steps  Shoud  be  Taken 
With  the  possession  of  an  accurate  understanding  of  the 
commercial  features  of  the  drug  business  and  the  selec- 
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Hot  houses  at  Arlington,  Va.,  where  U.  S.  Government  investigators  are  experi¬ 
menting  in  growing  botanical  drugs. 
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tion  of  a  carefully  investigated  list  of  drugs,  what  steps 
should  be  taken  to  produce  these  commodities  on  a  pay- 
drug  trade.  It  is  not  described  in  books.  It  can  be  de- 
ing  basis?  Remember  now  that  the  romantic  period  has 
passed.  It  is  proposed  to  supply  certain  commodities  for 
which  there  is  a  commercial  demand.  It  must  be  done  with 
prfiot  and  dividends  are  really  the  criterion  on  which  rests 
the  success  or  failure  of  the  movement.  The  fluctuating 
conditions  in  the  market  render  it  essential  that  an  enter¬ 
prise  devoted  to  the  cultivation  of  crude  drugs  should 
adopt  varieties  which,  in  the  aggregate,  can  be  depended 
upon  to  yield  a  profit  upon  the  investment.  Having  de¬ 
termined  on  a  list  of  desirable  plants,  the  next  step  con¬ 
cerns  itself  with  a  study  of  the  life  history  of  each  in¬ 
dividual,  its  favorite  habitat,  its  adaptability  if  necessary 
to  a  changed  habitat,  the  kind  and  quality  of  the  soil  in 
which  it  flourishes,  the  diseases  to  which  it  is  susceptible 
and  the  insect  pests  to  which  it  may  be  a  prey.  Much 
valuable  information  relating  to  these  matters  has  been  col¬ 
lected  and  disseminated  by  the  Office  of  Poisonous  Plant 
Investigation  of  the  Bureau  of  Plant  Industry,  United 
States  Department  of  Agriculture.  The  published  results 
of  the  investigations  and  the  reports  of  Drs.  True  and 
Stockberger  and  their  co-workers  furnish  authoritative 
data  on  many  drug  plants  which  can  be  studied  with 
much  profit.  This  book  knowledge  should  accompany 
an  intimate  practical  acquaintance  with  the  plants  grown 
in  their  native  habitat  or  under  similar  artificial  condi¬ 
tions. 

An  Investment  of  $50,000  Necessary 

After  becoming  familiar  with  the  natural  preferences 
and  idiosyncracies  of  the  individuals,  the  next  important 
problem  is  the  obtaining  of  the  planting  stock  with  which 
to  start  the  enterprise  and  this  immediately  brings  up  the 
question  of  the  amount  of  acreage  needed  and  simultane¬ 
ously  with  question  of  acreage  comes  the  question  of  re¬ 
turns.  The  problem  of  acreage  is  crucial  and  an  appre¬ 
ciation  of  its  importance  at  this  point  will  be  apparent 
when  one  stops  to  consider  the  question.  The  sale  of  the 
drugs  raised  must  yield  a  reasonable  and  attractive  profit 
on  the  investment.  Now,  in  order  to  embark  on  an  en¬ 
terprise  of  this  kind,  an  investment  of  from  $25,000  to 
$35,000  must  be  made,  exclusive  of  the  land  and  farm 
buildings,  and  when  the  latter  are  figured  in  the  invest¬ 
ment,  the  capital  may  be  safely  fixed  at  a  minimum  of 
$50,000.  In  order  to  realize  ten  per  cent,  which  is  a  con¬ 
servative  profit,  though  not  the  rosy-fortune  profits  paint¬ 
ed  by  the  enthusiastic  romanticists,  it  is  readily  seen  that 
from  25  to  50  acres  must  be  put  under  cultivation,  depend¬ 
ing  somewhat  on  whether  the  crops  will  net,  after  paying 
all  costs,  $100  to  $200  per  acre,  and  if  they  yield  less,  the 
acreage  must  be  increased  or  the  enterprise  will  not  carry 
itself.  How  many  crops  will  net  $200?  The  reader  ap¬ 
proaching  this  subject  for  the  first  time  will  say  that  the 
investment  is  over-estimated,  but  if  anything  it  is  conser¬ 
vative  as  will  be  apparent  as  this  subject  develops.  To  re¬ 
turn  now  to  the  question  of  source  of  material  for  the 

planting  stock  with  which  to  sow  25  or  50  acres.  If  the 

plants  selected  have  been  those  which  can  be  grown  to 
advantage  in  the  temperate  zone  and  their  selection  has 
been  made  with  due  regard  to  their  marketable  possibilities, 
the  plantings  of  root  drugs  can  be  obtained  from  re¬ 
liable  nurseries  scattered  through  the  East  and  Middle 
West  and  the  seeds  of  some  of  the  herbaceous  plants 
from  responsible  seed  houses  in  this  country  and  abroad, 
or  from  the  experiment  stations  and  farms  and  from 
the  wild  state.  But  do  not  imagine  that  the  full  acreage 
can  be  reached  in  one  year.  The  planting  stock  of  one 
acre  of  hydrastis  costs  $1,500  and  the  greenhouse  space 
required  for  five  acres  of  belladonna  will  call  for  an  in¬ 
vestment  of  from  $2,500  to  $5,000.  To  put  it  plainly, 

it  is  necessary  to  begin  with  what  can  be  obtained  in  the 
way  of  seeds  and  what  can  be  allotted  in  the  way  of  space 
and  capital,  and  then  work  up  the  acreage  from  this 
source.  This,  of  course,  defers  the  dividends,  but  it  is 
a  condition  which  cannot  be  altered. 

Equipment  Similar  to  Modern  Truck  Farm 

Much  of  the  equipment  required  to  conduct  a  success¬ 
ful  enterprise  of  this  nature  is  the  same  as  that  em¬ 
ployed  on  a  modern  truck  farm.  A  greenhouse  with 
hot  beds  and  cold  frames  is  essential,  an  irrigation  sys¬ 


tem  of  some  form  is  important  for  the  nursery  stock  of 
young  plants  which  are  later  to  be  transferred  to  the 
field,  a  drying  and  still  house  must  be  constructed  and 
a  chemical  laboratory  must  lie  maintained.  The  laliora- 
tory  is  indespcnsably  essential.  Knowledge  of  the  develop¬ 
ment  of  the  crop  must  l>e  maintained  in  order  that  the 
harvest  may  be  gathered  at  the  proper  time,  the  marketed 
product  properly  lalieled,  and  its  potency  known  so  that 
controversies  over  sales  may  be  avoided,  seed  selection 
tests  properly  checked  and  soil  analysis  performed  to 
provide  for  a  proper  use  of  fertilizers. 

The  selection  of  an  efficient  personnel  to  conduct  the 
field  work  demands  serious  consideration.  The  superin¬ 
tendent  must  be  a  man  competent  to  handle  labor  with 
the  least  amount  of  friction  commensurate  with  efficient 
results,  he  must  be  a  practical  agriculturalist,  a  compe¬ 
tent  greenhouse  man  and  capable  of  developing  healthy 
strains  of  plants  by  proper  seed  selection.  He  should  be  the 
type  of  man  who  will  work  in  harmony  with  the  general 
manager  of  the  enterprise  and  he  should  be  able  to  appre¬ 
ciate  his  own  limitations  especially  with  reference  to  the 
commercial  side  of  the  undertaking.  Careful  attention 
must  be  given  to  the  labor  problem  and  the  efficient  and 
economical  apportionment  of  work,  as  the  overhead  ex¬ 
penses  will  average  from  $500  to  $600  per  month  and  it  is 
essential  that  the  returns  justify  the  expenditure. 

The  responsibility  of  the  propagation  of  the  field  crops 
rests  with  the  superintendent.  With  an  adequate  equip¬ 
ment  represented  by  the  investment  heretofore  mentioned, 
there  should  be  no  excuse  for  failure  to  produce  the 
last  ounce  of  material  that  can  possibly  be  raised.  Each 
crop  must  be  harvested  at  the  time  when  it  will  yield  a 
product  acceptable  to  the  demands  of  the  consuming 
trade.  No  two  crops  will  mature  at  the  same  time.  The 
co-operation  of  the  laboratory  and  the  advice  of  the  busi¬ 
ness  manager  are  all  important  and  must  be  considered 
by  the  field  working  department.  The  importance  of 
harvesting  a  crop  of  commercial  value  cannot  be  over 
estimated.  It  is  easy  to  gather  plants  and  cure  them  in 
a  way  which  will  cause  the  least  interference  with  the 
general  routine  of  farming  operations,  but  this  will  sel¬ 
dom  yield  a  product  which  is  acceptable  to  the  trade.  The 
consumers  of  drugs  are  particular  and  it  will  take  years 
of  education  to  bring  about  the  acceptance  of  innovations. 
An  enterprise  catering  to  the  industry  must  needs 
study  the  demands  and  endeavor  to  supply  them  with 
satisfaction. 

To  bring  about  these  conditions  necessitates  complete 
co-operation  between  the  farm  superintendent,  the  labor¬ 
atory  and  the  business  manager.  Complete  records  of  all 
operations  and  charges  against  each  should  be  kept  by 
the  farm  superintendent  so  that  after  the  harvest,  the  ex¬ 
act  cost  of  each  crop  may  be  determined.  Future  opera¬ 
tions  will  depend  largely  on  this  data,  but  the  policy  to 
be  adopted  with  respect  to  an  individual  crop  will  be  regu¬ 
lated  in  accordance  with  general  market  conditions  and 
perhaps  unusual  conditions  obtaining  during  a  certain 
season.  For  instance,  belladonna  is  a  perennial  plant,  and 
harvest  of  the  aerial  plant  may  be  gathered  off  one 
planting  for  several  years.  However,  it  may  happen 
that  a  scarcity  of  root  in  the  market  will  force  the 
price  to  such  a  figure  that  it  would  be  policy  to 
crop  both  the  aerial  plant  and  the  root  in  order  to 
take  advantage  of  the  attractive  market.  Conditions 
of  similar  nature  will  arise  continually,  and  the 
importance  of  an  understanding  of  the  commercial  fea¬ 
tures  which  were  noted  in  the  beginning  will  be  apparent. 

The  Question  of  Marketing 

The  disposition  of  a  crop  of  drug  plants  can  be  handled 
to  advantage  only  by  one  who  is  familiar  with  the  de¬ 
tails  of  the  buying  and  selling  of  these  commodities.  A 
novice,  attempting  to  market  a  crop  of  any  drug,  no  mat¬ 
ter  how  great  the  demand  may  be,  is  doomed  to  have  his 
cherished  hopes  of  fancied  prices  dashed  to  earth.  The 
handlers  and  consumers  of  drugs  are  efficiently  organized 
and  the  buying  proposition  has  been  reduced  to  a  science. 
The  success  of  a  buyer  of  a  commercial  house  depends 
upon  his  ability  to  save  his  firm  money.  He  saves  money 
by  making  purchases  at  the  lowest  figures  the  seller  will 
agree  to.  The  seller  who  has  been  in  the  game  for  years 
is  cognizant  of  this  "condition  and  the  buyer  knows  what 
the  seller  knows,  so  between  the  two  a  mutual  respect 
obtains  and  an  established  firm  selling  drugs  can  usually 
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',l11  its  wares  at  a  figure  which  represents  the  value  of 
the  transaction  and  which  will  net  a  reasonable  profit  \ 
novice  is  at  a  disadvantage  and  when  he  approaches  a 
drug  buyer,  he  will  be  offered  prices,  which,  if  lie  has 
kept  his  proper  records,  he  will  find  larch  cover  the  cost 
,,i  operations  and  in  no  'wav  correspond  with  the  figures 
quoted  in  the  trade  journals.  Unless  he  is  in  a  position 
it-  lu»M  nis  crop,  lie  will  dispose  ot  it  at  ridiculous  prices, 
thereby  temporarily  upsetting  the  market,  and  as  a  result 
quit  the  game  in  disgust. 

1  lie  development  oi  the  commercial  side  of  the  drug 
growing  enterprise  will  depend  somewhat  on  the  attitude 
and  co-operation  »d  the  consumer.  1.  uless  the'  consumer 
U’Cniiies  favorably  disposed  towards  the  establishment 
*’t  *u,s  industry  and  by  his  support  encourage  the  grow¬ 
er  to  expand  and  develop,  it  is.  a  foregone  conclusion  that 
the  grower  will  enter  the  field  hitherto  occupied  by  the 
manufacturer.  1  he  manufacturer  buys  belladonna  and 
digitalis  to  make  into  belladonna  extract,  atropine,  digi¬ 
talis  preparations  ami  digitalis  glucosides.  Unless  the 
grower  can  obtain  prices  for  his  crude  drugs  that  will 
net  him  a  fair  profit  on  the  investment,  he  will  embark 
in  the  manufacturing  field  and  develop  a  line  of  high  grade 
products  and  specialties.  His  opportunity  for  this  develop¬ 
ment  is  unsurpassed  and  by  his  control  of  the  crude  ma¬ 
terial  he  will  soon  prove  a  dangerous  competitor.  For 
instance,  it"  the  consumer  refuses  to  pay  a  lair  price  for 
belladonna  as  it  is  now  grown  containing  three  times  the 
alkaloidal  content  of  the  ordinary  commercial  article,  it 
will  he  but  a  simple  matter  for  the  grower  to  convert 
all  of  his  crop  into  solid  extract  of  belladonna  and  from 
one  pound  of  drug  obtain  three  times  as  much  extract 
a-  the  manufacturer  who  is  using  the  imported  supplies. 
Then  he  can  through  his  selling  agency  approach  the 
trade  consuming  this  commodity  and  compete  most  ad¬ 
vantageously.  He  can  do  the  same  with  digitalis;  he  can 
make  his  own  digitalin,  his  own  atropine  and  the  active 
and  potent  principles  of  many  other  staples.  In  fact,  this 
may  well  be  the  logical  development  of  the  industry  in 
this  country. 

Chemistry  of  Botanicals  in  its  Infancy 

The  grower  of  botanical  drugs  will  be  obliged  to  face 
the  antagonism  of  agitators  opposed  to  the  use  of  these 
commodities.  There  is  a  well  intrenched  school  of  thought 
in  this  country  which  ridicules  the  use  of  botanical  drugs 
by  the  medical  profession.  But  it  is  absurd  to  say  that, 
because  a  drug  has  never  been  shown  to  have  any  definite 
chemical  individual  in  its  composition  to  which  therapeutic 
activity  can  be  attributed,  it  is  valueless  for  the  treat¬ 
ment  of  dsease.  The  fact  that  no  potent  principle  has 
been  reported  is  no  proof  that  none  exists.  The  chem- 
istrv  of  botanical  drugs  is  in  its  infancy.  Systematic 


physiological  < \|n  r  mu  tual  ion  has  not  even  liegun.  Med¬ 
ical  science  is  the  least  exact  of  any  and  the  empirical 
tests  of  practitioners  over  many  vear*  attest  to  the  thera¬ 
peutic  ini|Hirtaucc  of  drugs  vvhicli  are  often  ridiculed  by 
others.  Many  of  these  drugs  are  recognised  in  the  phar- 
ntuco|tocias  of  the  world,  standards  which  have  lieen 
adopted  by  the  laws  of  the  land.  C  areful  research  would 
undoubtedly  isolate  the  principles  on  which  the  therapeutic 
activity  dejiends.  Hut  the  fact  that  no  principle  has  as 
vet  been  isolated  is  no  reason  for  condemning  the  drug. 
Furthermore,  the  beneficial  effect  of  a  mixed  preparation 
i'  not  due  to  any  one  component,  but  to  the  combined  in¬ 
fluence  of  the  several  ingredients  in  the  blend. 

One  of  the  most  difficult  features  of  establishing  an  en¬ 
terprise  of  this  kind  is  that  of  financing.  The  batiks  in  this 
country  look  with  disfavor  on  any  new  line  of  industry 
and  while  they  will  rush  in  i>ell  mell  to  loan  mon^y  on 
questionable  railroading  and  mining  schemes,  a  solicita¬ 
tion  to  advance  money  with  which  to  float  a  drug  grow¬ 
ing  enterprise  would  be  turned  down  before  the  story  was 
half  told.  In  this  respect  the  German  system  is  tar  in 
advance  of  anything  we  have  in  this  country.  There,  if 
an  individual  or  a  group  of  men  desire  to  launch  a  new 
industry,  a  technical  agent  or  representative  of  the  hank¬ 
ers  confers  with  solicitors,  and  if  the  enterprise  has  any 
merit  at  all.  he  recommends  the  advance  of  the  money 
and  the  business  starts.  New  lines  of  endeavor  are  fos¬ 
tered  in  Germany.  They  are  frowned  upon  in  this  coun¬ 
try. 

Capitalists  Apt  to  Have  Wrong  Views 

In  the  United  States  the  only  way  an  enterprise  of  this 
kind  can  be  launched  is  through  the  patronage  of  wealthy 
patriotic  men.  Unfortunately  even  this  source  of  capital 
lj  misled  into  believing  that  drug  plats  can  be  grown  on 
country  estates  and  by  tenant  farmers  and  we  read  of  ex¬ 
periments  being  performed  with  plots  of  digitalis,  viburn¬ 
um,  opulus,  etc.  This  is  not  the  kind  of  help  such  people 
should  render.  There  is  data  enough  available  about 
how  to  grow  different  drugs.  These  high  minded  gentle¬ 
men  can  do  their  country  far  greater  service  by  backing 
in  a  tangible  way  a  carefully  organized  company  and  one 
that  is  thoroughly  familiar  with  all  sides  of  the  situation. 

On  the  whole,  a  complicated  and  difficult  situation  con¬ 
fronts  those  who  would  embark  in  the  propagation  of 
drug  plants.  It  is  not  a  situation  with  which  the  ordinary 
agriculturist  can  cope.  The  difficulties  can  be  surmounted 
only  by  an  enterprise  backed  with  adequate  capital  and 
controlled  by  those  possessing  an  expert  knowledge  of 
the  peculiarities  of  the  plants,  the  demands  of  the  trade 
and  the  ways  and  means  of  coping  with  commercial  de¬ 
tails. 
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EXPLANATION  OF  SYMBOLS 


The  numerals  following  the  name  of  a  species  indicate  the  gardens 
in  which  it  has  been  grown.  (See  list  below.) 


+  signifies  that  growth  and  development  were  normal. 

-  signifies  abnormal  growth  or  failure, 
a  signifies  species  grown  in  the  greenhouse. 

LIST  or  I  [EPIC  INAL  PLANT  GARDENS 

.  / 

The  name  of  each  garden  is  followed  by  the  name  and  address  of  the 

officer  in  charge. 


Garden  of  Medicinal  Plant3  of  the  College  of  Pharmacy, 

Dr.  C.U.  Johnson,  Di-ector, 

University  of  Washington,  Seattle,  Wash. 

Medicinal  Plant  Garden  of  the  College  of  Pharmacy, 

Dr.  David  H.  3oot,  Director, 

University  of  Iowa,  Iowa  City,  Iowa. 

Medicinal  Plant  Garden  of  the  St.  Louis  College  of  Pharmacy,  and 
St.  Louis  Botanical  Garden, 

Dr.  George  T. Moore,  Director, 

Missouri  Botanical  Gardens,  St.  Louis,  Mo. 

o 

Drug  Garden  of  the  University  of  Florida, 

Dr.  B.V.Chri3tensen,  Director, 

University  of  Florida,  Gainesville,  Fla. 


5.  Medicinal  Plant  Garden  of  the  School  of  Pharmacy, 
Dr.  F.J. Bacon,  Director, 

Western  Resolve  University,  Cleveland,  Ohio. 


6.  Medicinal  Plant  Garden  of  the  School  of  Fnamacy, 
Prof.  C.E.  Mollett,  Director, 

Montana  State  University,  Missoula,  Mont. 


7. 


Medicinal  Plant  Garden  of  the  School  of  Pharmacy, 
Prof.  Chalmers  J.  Zuf.all ,  Diroctor,  Purdue 
University,  Lafayette,  Ind. 
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8. 


9. 


10. 
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12. 


13. 


I  14. 


15. 


16. 


17. 


Wisconsin  Phnroac out i c  al  Gordon , 

Dr.  Ddward  Hreners ,  Director, 

University  of  Wisconsin,  Madison,  Wis . 

Medicinal  Plant  Garden  of  the  College  of  Pharmacy, 

Dr.  Fredorick  J.  Wullin.  ,  Director, 

University  of  Minnesota,  Minneapolis,  Mima. 

Medicir-fi  Plant  Garden  of  the  State  Col1  ego  of  Washington, 

Prof.  F.F.  Durstine,  Director, 

State  Col'egc  of  Washi  ngton,  Pull.  ian,  Wash. 

Drug  Garden  of  the  School  of  Pho.rmacy, 

■“rof.  Loyd  D.  Harris,  Director, 

University  of  Oklahoma,  Forman,  Okla. 

Medicinal  Plant  Garden  of  the  University  of  Buffalo, 

Prof.  A.B.  Lemon,  Director, 

University  of  Buffalo,  Buffalo,  IT.Y. 

Medicinal  Plant  Garden  of  ‘he  Col'egc  of  Pharmacy, 

Prof.  Rufus  A.  Lyman,  Director, 

University  of  Nebraska,  Lincoln,  Ncbr. 

Medicinal  Plant  Garden  of  St.  Peters  Hospital,  and  the 
private  Medicinal  Plant  Garden  of  Dr.  F.B.  Kilmer, 

Dr.  F.B.  Kilmer, 

New  Brunswick,  1T.J. 

Medicinal  Plant  Garden,  South  Dakota  State  College, 

Dr.  Karl  H.  Rang,  Director, 

Division  of  Pharmacy,  South  Dakota  State  College,  Brooking3,  S.D. 

experimental  Drug  Garden  of  the  Philadelphia  College  of  Pharmacy 
and  Science, 

Dr.  Arno  Viehover  and  Mr.  Thomas  S.  Githons  in  Charge, 
Philadelphia  College  of  Pharmacy  and  Science,  Philadelphia,  Pa., 
(Viehover),  or  Glenolden,  Pa.  (Githeno). 

U.S.  Department  of  Agriculture  Drug  Plant  Garden, 

A.F.  Sievers,  in  Charge, 

Drug  and  Related  Plants,  Bureau  of  Plant  Industry, 

U.S  .Department  of  Agriculture,  Washington,  D.C. 
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Notes 

The  United  States  Dispensatory,  21st  edition,  is  authority  for 
the  plant  names  as  given  in  this  list. 

The  names  ’underscored  are  synonyms  given  in  Britton  and  Brown's 
Illustrated  Flora  (2d  edition),  Gray's  New  !Iarrual,  or  Bailey's  Standard 
Cyclopedia  of  Horticulture . 

Names  marked  with  an  asterisk  are  not  found  in  the  la3t  three 
editions  of  the  U.S.  Dispensatory  but  belong  to  genera  that  include 

medicinal  species. 

The  supplementary  List  consists  of  plant  names  that  are  not  found 
in  the  last  three  editions  of  the  U.S.  Dispensatory  and  that  do  not  belong 
to  genera  furnishing  medicinal  species,  but  which  were  grown  in  the  gardens 
indicated.  Names  in  this  list  marked  with  an  asterisk  have  not  been  found 
in  botanical  lists  or  manuals  that  are  usually  consulted. 


Abrus  precatorius  3+  9~  16- 
Acacia  arabica  9+a  l6- 
*Acacia  dealbata  9+n 

Achillea  millefolium  1+  2+  3+  U+  6+  8+  9+  14-  l6+ 

*Aconitum  cal  if  ornicum  =  (A.  columbianum) 

*Aconitum  columbianum  l6+ 

Aconitum  fischeri  1+  3-  9“  l4+  l6+ 

•Aconitum  lutescens  3“  6+  l4+ 

Aconitum  lycoctonum  9+  l6- 

Aconitum  napellus  2+  3“  5+  3-  9~  10-  13+  l4+  16+ 

Aconitum  paniculatum  3-  l4-  l6+ 

Aconitum  uncinatum  1+  3~  l6- 
•Aconitum  wilsonii  -(A. fischeri) 

Acorus  calamus  1+  2+  3+  6+  8+  13+  lU+  15+  l6+  17+ 

Actaea  alba  1+  3+  9+  l6+  17+ 

Actaea  rubra  1+  2+  3+  9+  16- 
Ad  i  suit  um  pedatum  9+ 

Adonis  aestivalis  9+ 

Adonis  autumnalis  9+ 

Adonis  vernalis  1-  2+  3+  8-  9+  16- 

Agave  americana  1+  2+  3+  9+a 

Agriraonia  eupatoria  1+  2+  l6+  (See  footnote) 

Agrimonia  officinalis  =  (A.  eupatoria) 

Agropyron  repen3  1+  2+  8+  9+  l6+ 

Ailanthus  glandulosa  1+  3+  l6+ 

Ajuga  reptans  1+  l4+  l6- 

Jootnote:  -  The  014  World  Agrimonia  eupatoria  is  not  an  American  species. 
See  the  Americm  species,  Agrimonia  gryposepola  and  A.  striata,  in  Britton 
and  Brown's  illustrated  Flora  and  dray's  New  li.Tiual . 


Aloe  vera  9+a 
Aletri.3  far i nos a  9“ 

Alkonnn  tinctorin  3+  lU+ 

Allium  sativum  1+  2+  3+  6+  8+  9-*-  l4+ 

•Allium  schoenoprasum  1+  34- 
Aloe  ferox  9+p. 

Aloe  perry  1  9+a 
Alpinia  officinarum  8-  l4+ 

Althaea  officinalis  1+  24-  34-  4+  64-  74-  84-  94-  10+  12+  13+  14+  l6+  17+ 

Althcaea  rosea  1+  2+  3+  4+  94-  l4+  16+ 

*Alnus  mollis  =  (A#  alnobetula.  A.  viridis)  2+ 

Amnrnnthus  sp.  1+  2+  3+  9+  l6+ 

Ampelopsis  quinquefolia  -(Psedera  quinquefolia ,  Parthenoci3su3  oulnque folia) 

1+  2+  3+  5+  8+  9+  14+  16+ 

Amygdalus  communis  t;  'Prunus  communis)  1+  9+n 
Araygdalus  perslca  *»  (Prunus  persica) 

Anacyclus  pyre thrum  1+  3+  10- 

Andropogon  squarrosa  -  (Vetiveria  ziznr.iodes  ) 

Anemone  prate  ns  is  =  (Pulsatilla  prater.sis) 

Anemone  pulsatilla  -  (Pulsatilla  vulgaria) 

Anethum  grave 0 lens  -  (Fenced anon  grave olens) 

Angelica,  archangelica  -  (A.  officinalis,  Archangel ic a  officinalis)  1+  3+  9+  1^+ 

15+  16+ 

Angelica  atropurpurea  1+  3+  9+ 

Angelica  off icinalis  =  (A.  arcli angelica) 

Anthemis  arvensis  1+  3+  17+ 

Anthemis  cotula  ?+  3+  9+  l6+ 

Anthemis  nohilis  1+  2-  3+  8+  9+  1^+  1^+ 

Anthemis  tinctoria  1+  3+  9+  14+  l6+ 

Apium  graveolens  1+  2+  3+  8+  9+  12+  15+  l6+ 

Apocynum  androsaemifolium  l6- 

Apocynum  cannabinum  1+  2+  3+  5+  9+  1^~  15+  1&+ 

Aquilegia  canadensis  1+  3+  9+ 

•Aquilegin  vulgaris  1+  2-  3+  1^+ 

Ar.achis  hypogea  2+ 

Aral in  nudicaulis  1+  2+  9+  l6+ 

Aral  in  racemosn  1+  3+  5+  7+  3+  9+,;l2+  l4+  l6+  17+ 

Archangelica  officinalis  =  (Angelica  archangelica) 

Arctium  lappa  1+  5+  7+  8+  9+  10+  1^+  1&+ 

Arctium  irinus  2+  3+  5+ 

Arctostaphylos  uva-ursi  1+  2-  l6-  » 

Are  an  catechu  9+^ 

Argemono  mexicana  l6+ 

Arisnema  triphyllum  1+  2+  3+  7+  8+  9+  16+  17+ 

Aristolochia  liastata  l6+ 

Aristolochia  reticulata  3+  9+ 

Aristolochia  serpentaria  1+  3+  9“  l^-  l6“ 

•Arnica  cordifolia  3+ 

Arnica  montana  1+  2*  3“  6+  9“  l1^- 

Artemisia  absinthium  1+  2+  3 +  6+  3+  9+  l®4-  12+  l4+  15+  16+ 

•Artemisia  annua  3+  8+  9+  l6+ 

•Artemisia  argentea  17+ 

Artemisia  cina  8-  9“  1^+  l6+  17~ 

Artemisia  dracunculus  1+  3+  8-  9+  1^+ 
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Artemisia  frigida  1+  3+  6+  8*  16+ 

Artemisia  gnaphalodes  4+  l6+  17+ 

Artemisia  \rulgari6  1+  3+  9+  14+  l6+  17+ 

Arum  maculatum  1+  3-  7+ 

Asagrea  of f lc Inal is  -  (Schoenocaulon  officinalis) 

As arum  c^nadense  ’  1+  3+  7+  8+  9+  12+  l6+ 

*Asarum  caudatum  1+ 

Asclepiao  incarnata  2+  l6+ 

Asclepip.s  syria.ca  2+  9+ 

Asclepias  tuberosa  1+  2+  3+  6+  7+  9+  14+  l6- 
Asimina  triloba  9“ 

Asparagus  officinalis  1+  2+  3+  8+  9+  l4+  l6+ 

Asperula  odorata  1+  3+ 

Aspidium  margin-ale  «  (Dryopteris  marginal is) 

Astragalus  baeticus  1+  , 

Atropa  belladonna  1+  2+  3+  4+  5+  7+  8+  9+  10+  11+  12+  13+  l4+  15+  1^+  17+ 

Avena  sativa  3+  6+  8+  9+  l6+ 

’’Baptlsia  australis  17- 
Baptisla  tlnctoria  1+  2-  3+  8-  l4+  l6+ 

Barosma  betulina  8-  9“  15+ 

*Berberis  aquifoliura  1+  3+  6+  9“  10+  l6+ 

’•Borborls  nervosa  1+ 

*Berbori3  tliunbergii  1+  3+  8+  9+  l6+ 

Berberis  vulgaris  1+  8+  9+  l4+  l6+ 

Bertholletia  excelsa  2+ 

Beta  vulgaris  5+  8+  l4+ 

Bctula  lent a  1+  6+  8+  l6+ 

Bocconia  cordata  1+  3+  9+  l4+  O 

Borago  officinalis  1+  2+  3+  9+  l6+ 

Bras sica  alba’-  (Sinapis  alba) 

Brassica  campestris  l6+ 

Brassica  c'unpestris  rapa  -  (Sinapis  canpestrls  rap  a)  l6+ 

Brassica  juncea  n  (Sinapis  juncea)  3+  4+  1&+ 

Brassica  napus  dichotoma  l6+ 

Brassica  nigra  =  (Sinapis  nigra)  1+  2+  3+  4+  5+  6+  7+  8+  9+  12+  l4+  15+  l6+ 
Brauneria  angustifolia  =  (Echinacea  angustifolla)  1+  3+  9+  17+ 

Brauneria  pallida  -  (Echinacea  pallida)  3+  8-  9+ 

Brauneria  purpurea  -  (Echinacea  purpurea)  1+  3+  8-  9+ 

Bryonia  alba  1+  3+  9+  l4- 
Bryonia  dioica  1+  3+  9+  l4-  15“ 

Buxus  semperviren3  l6+  9+r- 

Cactus  grandiflorus  -  (Cereus  ^randiflorus ,  Seleniccrcus  grandif  Ions )  1+  3+  4+/ 
Caesalpinia  tinctoria  =  ( Coulter  la  chilensls)  l6+ 

Calendula  officinalis  1+  2+  3+  4+  6+  7+  8+  9+  10+  11+  12+  13+  l4+  15+  l6+  17+ 
Canna  edulis  2+ 

Cannabis  lndica  a  (C.  sativa) 

Cannabis  sativa  1+  2+  3+  4+  5+  6+  7+  8+  9+  10+  14-  15+  16+ 

Cannabis  sativa  (form  gigantea)  3 +  9+  l4+  15+  l6+ 

Capsicum  annuum  2+  3+  9+  l6+ 

Capsicum  fastigiatum  2-  3+  2+  15+ 

Capsicum  frutescens  1+  2+  3+  4+  8+  9+  15+  l6+ 

Corica  papaya  3+  9+ 

Carthnnrus  tinctorius  1+  2+  3+  6+  8+  9+  H+  15+  1&+  17” 

Carum  ajowan  8+  14+ 

Carum  carvi  1+  2+  4+  5+  6+  7+  8+  9+  11+  12+  15+  1«+  17+ 


Cossia  ocutifolia  8- 
C  os  s  i  a  nngustifolio  1+  2+  8- 
•Cossia  ortemisioidos  1+  2+ 

Cassia  fistula  8-  9+ 

Cassia  m'arilandica  2-  3+  9+  16+ 

*Cos  tali  a  mexicana  ■  (Nynphoeo  mexicana)  14- 
Cos  tanea  dentota  14-  64-  9+ 

Caulophyll  urn  tholictroides  14-  34.  74.  94-  12-t-  i6-f 
Ceanothus  anericanus  14-  34-  64-  94-  164-  8+ 

Celastrus  scandens  14-  34-  84-  94-  124-  14-t-  16-t- 
•Centaurea  cyonus  14-  94.  164-  17+ 

*Cephalanthus  occidental  is  9+  16+ 

Cercis  canadensis  14-  34- 

Cereus  grondiflorus  =  (Cactus  grondiflorus) 

Chamaelirium  luteum  14-  64-  94-  174- 
Chelidonium  mojus  14-  34-  84-  94-  lU-t-  164-  17-t- 
Che  lone  glabra  14-  8-  94-  l6-  17+ 

Chenopodium  ambrosioidcs  14-  24-  54-  6-*-  9+  10”  15+  l6+ 

Chenopodium  anthclminticum  l-t-  24-  34-  U4-  6-t-  7+  34-  124-  1U4-  15+  l6-t-  17+ 
Chimaphila  maculata  14- 
Chimaphila  urabellato  14-  6-4  l6- 
Chionanthus  virginica  3+  9+  l6+ 

Chlorogalum  pomeridianum  17+ 

Chrozophora  tinctorius  =  (Croton  tinctorius) 

Chrysanthemum  cinerorioefolium  14-  24-  3+  44-  5+  7+  84-  9+  15“  l6+  17+ 
Chrysanthemum  leuconthemum  l-t-  3+  9+  15+  16- 
Chrysanthemum  roseum  =  (Pyrethrum  roseura)  3+  7+  9+ 

Cichorium  intybus  14-  2-t-  3+  7+  8-t-  9+  124-  lU-t-  164- 
Cicuta  maculata  24-  3+  6-t-  9+  15+  l6+ 

*Cincifuga  americono  l-t- 
Cimcifuga  racemosa  l-t-  3+  7“  9+  124-  l4+  l6-t- 
.  Cinchona  colisoya  l6+ 

Cineroria  maritima  =  (Sonecio  ci neraria)  14-  9+ 

Cinnamomum  camphor  a  14-  3+  ^+"~ 9+a  15+-*' 

Cinnamomum  cassia  l-t-  9+ 

Citrullus  colocynthis  l-t-  2-  4-t-  8-t-  9+  l6+ 

Citrus  aurantium  14-  34-  44-  84-  9+  164- 
Citrus  medico  3+  84-  9+ 

Claviceps  purpurea  84-  164- 
Cnicus  benedictus  2-  3+  ^+  8-t-  9+ 

Cochlearia  armoracia  -  (Armoracia  armorocia,  Radicula  armorocia,  Roripa 

armorocia)  14-  34-  9+ 

Cochlearia  officinalis  l-t-  3+ 

Cocos  nucifera  2- 
Coffeo  arabica  3+ 

Coix  lachryma- jobi  l-t-  3+  9+  15+  l6+ 

Colchicum  autumnalo  l-t-  24-  3-  8-  17+ 

Conium  mocul-otum  14-  24-  3+  ^+  64-  84-  94-  14-t-  154-  l6+ 

ConvaL  laria  majalis  14-  34-  5+  64-  74-  8-t-  9+  12+  l4-  lS+  17+ 

Convolvulus  scammonia  9+ 

Coptis  trifolia  6+  9+  1^“  l6- 

Coriandrum  sativum  1+  2+  3+  5+  6+  7+  8+  9+  11+  1^+  15+  l6+  17“ 
Collinsonia  canadensis  14-  5-h9-|-1&4-17 _ 
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Cornus  florida  1+  3+  4+  9+  16+ 

♦Corylus  nmericana  1+  9+  l6+ 

Corylus  avo liana,  2- 

Coulterla  chllensls.  =  (Caesalpinia  tinctoria) 

Crataegus  oxycantha  1+  8+  9+  l6+ 

Croat.  8  3ativus  1+  9+  l4+  lb+  17+ 

•Croton  tinctorius  -  (Chrozophora  tinctorius)  9“ 

Curcubita  pepo  2+  4+  6+  8+  9+  14+  l6+ 

Cuminum  cymlnum  3+  8-  l6- 
Cydonla  oblon^a  =  (Pyrus  cydonia) 

Cydonla  vulgaris  =  (Pyxais  cydonia) 

Cynoglossum  officinale  l6+ 

♦Cypripedium  candidum  9+ 

Cypripediun  hirsutun  =  (C.  pubcscons,  C.  reginae) 
Cypripedium  parviflorun  3+  7+  8+  9+  l6- 
Cypripodium  pubescens  =  (C,.  hirsutuir.)  1+  9+  l4-  16- 
Cypripediun  reginae  s  (C,.  spectabilc ,  C .  hirsutun)  3+  9+ 
Cytisus  scoparius  1+  8-  9+a  l6+ 

Daphne  mezereum  1+3+12+ 

Datura  alba  flava  9+  14- 
Datura  arborca  3+  9+a 
•Datura  ceratocaula  8+ 

•Datura  chlorantha  =  (D.  humilis  flava) 

Datura  fastuosa  3+  6+  8+  9+  l4+  15+ 

Datura  fastuosa  alba  3+  8+  9+  15+ 

Datura  ferox  3+  8+  9+  15+ 

♦Datura  humilis  flava  e  (D.  chlorantha)  3+  8+  9+  15+ 
♦Datura  hybrids.  8+  l4* 

•Datura  inormis  8+  , 

♦Datura  inoxia  11+  17+ 

•Datura  laevis  8+  9+  • 

•Datura  leichardti  8+ 

Datura  meteloidos  2-  3+  8+  9+  15+  l6+  17+ 


•Datura  quercifolia  8- 

Datura  stramonium  1+  2+  3+  4+  5+  6-  7+  8+  9+10  11+  12+  13+  lu+  15+  1°+  17+ 
•Datura  tatula  1+  2+  3+  5+  7+  8+  9+  14+  15+  16+ 

•Datura  wright ii  7+  8+  9+ 

•Datura  wrightii  hybrida  8+ 

Delphinium  ajacis  1-  3 +  5+  8+  9+  l6+  c 

Delphinium  consol ida  1-  2+  3+  4+  5+  6+  7+  8+  9+  14+  16- 
Delphinium  exaltatum  l6- 
•Delphinium  formosum  l6+ 

Delphinium  staphisagria  1+  2-  3+  2-  l4+  16- 
•Delphinium  tricorne  l6- 
•Digitalis  ambigua  2+  3+  15+  l6+  17+ 

•Digitalis  ferruginea  3+  9+  15+  l6+ 

•Digitalis  gloxinia  9+  15+  l6+ 

•Digitalis  gloxinioides  3+  l6+ 

•Digitalis  lanata  3+  9+  l4+  15+  l6+  • 

•Digitalis  maculata  1+  l6+ 

•Digitalis  lutea  3+  5+  8+  9+  15+  l6+  .  ,  _  ,r. 

Digitalis  purpurea  1+  2+  3+  4-  5+  6+  7+  8+  9+  10+  11+  12+  13+  1U+  15+  17 

Digitalis  purpurea  nonstrosa  3+  15+  l6+ 

Digitablis  sibirica  1+  2+  3+  15+  17+ 


Dioscorea  villosa  1+  2+  3+  4+  94.  15+ 

Diospyros  virginiana  l6+' 

Dracaena  drr\co  9+0- 
Drosera  rotundifolia  1+  3+  9+ 

Eryoptoris  filix-r.ias  .  (Aspidiun  f  ilix-r.-.aa^  1+  2+  G+  9+  14+  16+ 

Dryopteris  narginali*  -  (Aspidiun  uarfcinale^  1+  7+  7x  s*  Qi  iAx 

Jicbal  1  iun  elateriun  1+  3+  -  ' 

Echinacea  =  (Brauncria) 

Elettarla  cardnnonun  2-  3-  9+a  16- 
Epilobiun  angust ifoliun  1+ 

Equlsotun  hyenale  2+  3+  l6+ 

Srigeron  canadensis  1+  2+  3+  3+  9+  l6+ 

Eriodictyon  californicun  2+  9+ 

•trythraea  centauriur.i  =  ( Centaur iun  unbellatun.  Gent i ana  ccntauriun)  1+  3+  l6+ 
Eschscholtzia  cal  if ornica  1+  2+  3+  5+  3+  9+  16+ 

Eucalyptus  globulus  1-  2+  3+  9+  l6+ 

^Eucalyptus  resinifera  9+ 

Eucalyptus  ro strata  9+ 

Euonyrras  alatus  l6+ 

Euonynus  anericanus  l6+ 

Euonynus  atropurpureun  1+  2+  3+  9+  1^+  l6+ 

Euonynus  europaeus  1+  l6+ 

•Eupatoriuru  naculatun  2+ 

Eupatoriun  perfoliatun  1+  3+  5+  7+  8+  9+  1^+  l6+ 

•Eupatoriun  purpureun  1+  3+  8+  9+  1&+ 

•Eupatoriun  urticaefoliun  3+  5+  13+  l6+ 

Euphorbia  lathy  ms  17+ 

Euphorbia  pilulifera  1+  6+  9“ 

Ferula  foetida  9“ 

Ficus  carica  1+  9+^  l6+ 

Ficus  elastica  1+  2+  3+  9+a 

Foeniculun  vulgare  1+  2+  3+  4+  5+  6+  7+  8+  9+  11+  l6+  17+ 

Fraxinus  ancricanus  S+  l6+ 

Fraxinus  ornus  1+  3”  9+ 

Galega  officinalis  1+  3+  8+  9“  1°+ 

Gaulthoria  procunbens  1+  2-  3“  8+  9“  12+  lU+  17+ 

Gelseniun  serupervirens  U+  9+a  12+  l6+ 

Genista  tinctoria  1+  S-  l6+ 

•Gentiana  andrewsii  1+  9+ 

Gent i ana  centaur  iun  =  (Erythraea  center  iun) 

Gentiana  lutea  3”  1^-+ 

Geraniun  naculatun  1+  2+  3+  7+  8+  9+  1^+  l6+  17+ 

Geun  canadense  l6+ 

Gillenia  trifoliata  1+  3+  9“  l6+ 

Glycine  hispida  2+ 

Glycyrrhiza  glabra  1+  3+  9“ 

Glycyrrhiza  lepitoda  l6+  17“ 

•Gossypiun  arboreun  3+  ^+ 

Gossypiun  herbaceun  1-  2+  3+  5”  6+  9+  1^+  l6+ 

Gossypiun  hirsutura  15- 
Grindelia  robusta  1+  6+  7+  9+  15+ 

Grindelia  squarrosa  1+  2+  3+  8+  15+  l6+ 

Gulzotia  abyssinica  =  (G.  oleifera) 


Guizotia  oleifera  17+ 


Hananelis  virginiruia  1+  2-  3+  6-  3-  9“  12+  l4+  l6+ 

Hedeona  pulegioides  1+  2+  3+  6+  9+  15+  l6+  17+ 

Heliantjienun  canademse  3+  9+  14- 
Helianthus  annyus  2+  3+  4+  5+  6+  3+  9+  l6+  17+ 

Helianthus  tuberosus  1+  3+  9+ 

Hell-chorus  niger  1+  3+  9+  14-  15+  1°+ 

Heuchera  anericnna  1+  3+  6+  9+  l6+ 

•Heuchera  sanguinca  1+  3+  9+ 

•Hibiscus  afrlcanus  a(H.  trionun) 

Hibiscus  trionun  l4+ 

Hordeun  distichon  l6+ 

Hordeun  vulgare  5+  6+  S+  9+  16+ 

Hunulus  lupulus  1+  2+  3+  5+  6+  7+  5+  9+  12+  13+  l4+  l6+ 

Hydrangea  arborescens  1+  3+  l6+ 

Hydrastis  canadensis  1+  2+  3+  7+  3+  9+  l4-  15+  l6+  17- 
Hyoscyonus  albus  1+  3+  15+ 

Hyoscyanus  nuticus  3+  14- 

Hyoscyanus  niger  1+  2+  3+  4+  6+  7+  S+  9+  10+  12+  14+  15+  l6+  17+ 

Hyoscyanus  p ictus  =  (H. niger) 

Hyper icun  perforatun  1+  3+  l4+  l6+ 

Hyssopus  officinalis  1+  3+  9+  l6+ 

Ilex  cassine  l6+ 

Ilex  opaca  3+  7+a 

Illlciun  anisatun  -  (L.  parviflorun) 

Illiciun  parviflorun  1+  9“ 

Inula  heleniun  1+  3+  4+  5+  8+  9+  l4+  15+  l6+ 

Iponoea  quanoclit  9+ 

•iris  cristata  1+ 

Iris  florentina  1+  3+  6+  7+  3+  9+  10+  15+  l6+  17+ 

Iris  gernanica  1+  2+  3+  5+  7+  3+  9+  l4+  15+  l6+  17+ 

•Iris  japonica  1+  l4-  l6+ 

Iri3  pallida  1+  3+  3+  9+ 

Iris  pseudacorus  1+  9+ 

Iris  versicolor  1+  2+  3+  4+  6+  7+  3+  9+  10+  11+  12+  13+  l4+  15+  l6+ 

Isatis  tinctoria  2+  3+  6+  15+  l6+ 

Jasninun  grandiflorun  17+ 

Uasnimin  officinale  3+ 

Jatropha  curcas  2+  l6~ 

Juglans  cineria  1+  2+  6+  S+  9+ 

Juglana  nigra  1+  2+  9+  l6+ 

Juglans  regia  2+ 

Juniperus  connunis  1+  3+  4+  6+  3-  9+  13+  14+  15“  l6+ 

Juniperus  sabina  1+  6+  9+  12+  13+ 

Juniperus  virgiana  1+  3+  4+  3+  9+  l6+ 

Larix  europaea  =  (L.  decidua,  L.  larix)  3+  l4+ 

Laurus  nobilis  1+  9+ 

Lavandula  latlfolia  »  (L.  spica)  1+  3+  4+  8-  9+  10+  12+  l4+  l6+  17+ 
Lavandula  spica  vera  -  (L.  vera)  1+  2-  3+  4+  3-  9+  l4+  15“  l6+  17+  l6+ 

Leontodon  taraxacun  =  ( Taraxacun  officinalis)  2+  6+  7+  3+  9+  10+  13+  14+15+/ 
Leonorus  cardiaca  5*"  9+ 

Loptandra  virginica  2+  3+  9+  1*5* 

Levi8ticun  officinale  1+  3+  3+  9+  15+  l6+  17+ 

Liatris  spicata  1+  3+  9+  l4+  l6+ 

•Ligusticun  canadense  1+ 
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Ligusticum  filicinum  8- 
Lilium  tigrinum  1+  9+  14+ 

Linum  usitatissimura  1+  2+  3+  4+  5+  7+  g+  g+  n+  i2+  ^  15+ 

Liquidambar  styraciflua  1+  3+  4+  6-  16+ 

"Lobelia  cardinalis  1+  2+  3+  9+  14+  16+ 
lobelia  inf lata  1+  3+  8-  9+  11+  15+  16+ 

•Lobelia  syphilitica  1+  2+  3+  9+  14-  l6+ 

Luf fa  c ylindr ica  l6+ 

"Lupinus  perennis  1+  6+  lU+  16+ 

Lycopus  virginicus  16+ 

Ha.1orana  =  (Origanum) 

Ualus  =  (Pyrus) 

Malva  rotundifolia  1+  2+  3+  6+  8+  9+  lb+ 

Malva  sylvestris  14+ 

Marnibium  vulgar©  1+  2+  3+  U+  6+  7+  8+  9+  12+  l4+  15+  16+  17+ 

Marat  a  cotula  —  (Anthemis  cotula) 

"Matricaria  capensis  1+ 

Matricaria  chamomilla  1+  2+  3+  U+  5+  6+  7+  8+  9+  12+  lU+  15+  16+ 
Melaleuca  leucadendron  1+  9+a  15+  l6- 
Melia  azedarach  1+  9+a 
"Melilotus  alba  2+ 

Melilotus  officinalis  1+  2+  3+  4+  6+  8-  lo+ 

Melissa  officinalis  1+  3+  9+  15+  16+  17+ 

Menispermum  canadcnse  2+  3+  9+  l6+ 

Mentha  arvensis  1+  3+  5+  lo+ 

Mentha  arvensis  canadensis  =  (M.  canadensis) 

Mentha  arvensis  piperaacens  3+  4+  7+  8+  10+  11+  17+ 

Mentha  canadensis  «  (M.  arvensis  canadensis)  6+  8+ 

"Mentha  c  it  rata  1+  3+  ^+  5+  7+  8+  17+ 

Mentha  crispa  1+  3+  8+  9+ 

Mentha  longifolia  8+  l6+ 

Mentha  piperita  1+  2+  3+  4+  5+  6+  7+  8+  9+  10+  11+  12+  l4+  15+  16+  17+ 
Mentha  pulegium  1+  3+  8+  9+ 

Mentha  spicata  1+  2+  3+  4+  5+  6+  7+  8+  9+  10+  11+  12+  13+  l4+  15+  16+  17+ 
Mentha  viridis  «  (M.  spicata) 

Menyanthes  trifoliata  9+ 

Mirabilis  jalapa  2+9+ 

Mon^rda  didyma  1+  3+  4+  8+  12+'  l6+ 

Monarda  fistulosa  2+  3+  4+  6+  7+  8+  9+  l4+  l6+  17+ 

"Monarda  mollis  2+  3+ 

Monarda  punctata  2+  3+  4+  8+  l6- 
Morus  nigra  1+  3+  l6+ 

Myrica  caroliniensis  1+  9~ 

Myrica  cerifera  3+  4+  l6+ 

Myrtus  communis  1+  9“ 

Nasturtium  officinale  =  (Radicula  nas tur t ium-oquat i cum) 

Nepeta  cataria  1+  2+  3+  4+g|o+  7+  8+  9+  12+  l4+  15+  16+  17+ 

Nerium  oleander  1+  9+a  1&+ 

Nicotiana  rcpanda  9+ 

"Nicotiana  sanguinea  l4- 

Nicotiana  tabacum  1+  2+  3+  6+  8+  9+  l4+  15+  l6+ 

Nigella  damascena  9+ 

Nymphaea  mexlcana  =  (Cast alia  mexicana) 
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Ocimum  basilicum  1-  2+  3+  5+  8+  9+  l6+  17+ 

•Ociraum  viridiflprum  17+ 

•Oonothora  lnmarckiana  2+  9+ 

Oloa  ouropor.  1+  3+  9+a 
Origanum  majorana  1+  3+  8+  9+  l6+ 

Origanum  officinale  =  (0.  vulgare) 

Origanum  vulgare  1+  3+  8+  l4+ 

Osmorhiza  longistylis  -  (TTashlngtonl-a  longistylis)  9+ 

Oxydendron  arborcum  l6+ 

Paeonia  officinalis  1+  2+  9+  1^+  l6+ 

Panax  quinquc folium  1-  2-  3-  6-  7+  8+  9+  17“ 

•Papave r  californicun  1+  2+ 

•Papaver  oriental  o  1+  2+  3+  l4+  l6+ 

Papavcr  rhooas  3+  9+ 

Pnpaver  sonnifcrum  1+  2+  3+  U+  5+  S+  7+  3+  9+  15+  l6+ 

Papaver  sonnifcrum  var.  album  1+  2+  3+  8+  l4- 
Parictaria  officinalis  17- 

Parthenocissus  qulnquof 0 1 lar  (Anpclopsis  quiqucfolia) 

•Passiflora  cdulia  16+ 

Passiflora  incarnata  9+ 

•Pelargonium  gravcolcns  1+ 

Pelargonium  odoratissimun  8+  9+  l6+  17+ 

Porilla  frutcsccns  -  (P.  ocinoidcs) 

Perilla  ocinoidcs  8+  17- 

Pcuccdanum  gravcolcns  =  (Ancthum  gravcolcns)  1+  3+  8+  9+  l6+ 

Phlox  ovata  l4+ 

•Phlox  paniculata  1+  14+ 

Phytolacca  docandra  1+  2+  3+  4+  5+  6+  7+  8+  9+  12+  l4+  15+  16+ 

Picca  cxcelsa  1+ 

Pinpinclla  anisum  1+  2+  3+  4+  7+  8+  9+  11+  15+  l6+  17+ 

Pinus  strobus  1+  8+  9“  lo+ 

Pinus  sylvestris  1+  l4+ 

Piper  nigrum  1+  3“  9+ 

Plantago  psyllium  9+  17+ 

Podophyllum  cnodi  9+ 

Podophyllum  poltatun  1+  2+  3+  5+  6+  7+  8+  9+  12+  13+  1^+  l6+  17+ 

Polygala  senega  1+3+9“ 
fPolygonatun  biflorun  1+  8+  9+ 

•Polygonatum  connutatum  1+  2+  3+  9+ 

Polygonatum  nultiflorum  7+  8+ 

Polygonum  tinctoriun  l4+ 

Polypodium  vulgare  1+  9+ 

Poplus  balsamifera  1+  3+  6+ 

•Populus  dcltoides  2+ 

Populus  nigra  1+  9+ 

Prunella  vulgaris  1+  3+ 

Prunus  avium  2+ 

Prunus  communis  -  (Amygdalus  communis) 

Prunus  laurocerasus  1+  3+  9+ 

Prunus  porsl ca  =  (Amygdalus  pers ica)  2+ 

Prunus  soroti  na  1+  2+  3+  8+  9+ 

Prunus  spinosa  2+ 

Prunus  virginiana  2+  l6+ 

Psodera  quinquofolia  -  (Anpolopsis  quinquefo lia) 
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Ptoloa  trifoliata  1+  3+  9+  16+ 

Pulsatilla  pratcnsis  -  (Anemone  pratcnsis)  1+  5+  9+ 

Pulsatilla  vulgaris  -  (Anemone  pulsatilln)  1+  lU-  lc*- 
Panica  granatun  1+  2+  3+  4+  94-a  l6+ 

•Pycnanthcnun  albescens  3- 
Pycnanthonun  flcxuosun  3+ 

Pyrcthrun  rosuum  •*  ( Ch^'sa  L\.  .  .  n  •  •  ...) 

arnoldia  =  (Mus  arnoldia)  2+ 

Pyrus  cydonia  =  ( Cycfo  nia  vulrnris)  1+  4+  9+n  l6+ 

Pyrus  nalus  -  (Mains  rani  ns .  M.  sylvcstrls)  2+ 

Pyrus  prunifclin  =  (ijnlus  prunlfolinV  2+ 

"Pyrus  purniln  =  ( Mains  punila)  2+ 

*Pyrus  robust a  =  ( Malus  robust a)  2- 
t  Pyrus  sylvcstris  =  (I talus  sylvcstri  s)  2+ 

Quercus  alba  1+  2+  3+  3+  9-  16+ 

Rue,  leu  la  arnoracia  =  ( Cochle  ar  ia  arnoracia) 

•  Radlcula  nasturt iun- aquat icun  =  ( Nas turt iur.  officinal c .  Rorioa  nasturtium. 
Sisymbrium  nas t ur t i un- aquat i cum )  1+  9+  1^+ 

"Reseda  odorata  1+  9+ 

Rhamnus  alnifolia  6+ 

"Ehamnus  carol iniana  3+ 

Hhannus  cathartica  3+  S-  <9+  lb+  17+ 

Rhamnus  frsngula  1+  3+  5+  9-  12+  17+ 

Rhamnus  purshiana  1+  2+  3+  5+  6+  7-  8-  15+  l6+ 

Rheum  officinale  1+  2+  3+  5+  7-  8+  9+  13+  l4+  15+  16+ 

Rheum  palmatun  1+  3+  9+  13+  l4+  1^+ 

Rheum  rhapont  icum  3+  6+  9+ 

'  "Rheum  tanguticun  3+  9+  13+ 

"Rhus  copallina  3+  l6+ 

Rhus  glabra  1+  2+  3+  4+  6+  7+  8+  9+  12+  13+  14+  16+  16+ 

Rhus  toxicodendron  =  (R.  rydbergii ,  Toxicodendron  rydbergii)  1+  2+  3+  7+  3+  / 

Rhus  typhina  l6+ 

Ricinus  oonnunis  1+  2+  3+  4+  5+  6-  7+  3+  9+  11+  12+  l4+  15+  16+  17+ 

Ricinus  communis  cambodgonsis  3+  15+ 

Ricinus  communis  sanguineus  2+  3+  7+  9+  15+  l6+ 

*Ricinus  zanzibarensis  1+  2+  3+  7+  9+ 

Robinia  pscudo-acacia  l6+ 

Rorlpa  armor ac ia  -  ( Cochlear ia  arnoracia) 

Rorlpa  nas  turt  ran  =  (Radiculn  nasturtium-  aquat  icon) 

Rosa  canina  1+  l4+ 

1  Rosmarinus  officinalis  1+  3+  6+  8+  9+‘n-  1^+  l6+ 

Rubia  tinctoriun  1+  17+ 

"Rubus  andrewsianus  1+ 

1  Rubus  cuneifolius  1+ 

Rubus  idcaus  1+  3+  6+  8+  9+ 

Rubus  nigrobaccus  3+  6+  3+  9+  l6+ 

Rubus  strigosus  1+  3+  3+ 

Rubus  villosus  2+  3+  3+  l6+ 

Ruellia  ciliosa  8-  9“  17+ 

Rumex  crispus  1+  2+  3+  5+  6+  3+  9+  1^+  15+  l6+ 

Rumex  obtusifolius  3+  5+  3+  9+  lb+ 

"Rumox  scut at us  1+ 

Ruta  graveolons  1+  2+  3+  3+  9+  1^+  1&+  17+ 
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Salix  alba  6+  9+ 

•Salix  longifolia  2+ 

•Salix  Vininalis  2+ 

Salomon la  cocrjatnt.n  =  (Polygonatun  coa  .utntun) 

^Salvia  azure a  3+ 

Salvia  hispanica  3+  l6-  14-  15+ 

Salvia  horninun  17- 
•Snlvia  nutans  17+ 

Salvia  officinalis  1+  2+  3+  5+  6+  7+  3+  9+  10+  12+  1}+  14+  15+  l£+  17+ 

Salvia  Bclarca  17+ 

Snnbucus  canadensis  1+  2+  3+  6+  3+  9+  12+  l6+ 

Saribucus  nigra  1+  U+  9+ 

Sanguinaria  canadensis  1+  2+  3+  6+  7+  3+  9+  12+  13+  1^+  15+  l6+  17" 
Saponaria  officinalis  1+  3+  3+  9+  l6+ 

•Sarraccnia  purpurea  1+  9“ 

Sassafras  variifoliun  1+  2+  3+  ^+  7+  9_  l6+ 

Saturcia  hortensis  3+  3+  15+  l6+  17+ 

Satureia  nontana  3+  8- 

Schocnocaulon  officinale  =  (Asagrea  officinalis)  3+  9"  l6+ 

Scopola  =  (Scopolia) 

Scopolia  carniolica  3-  lU+ 

Scopolia  japonica  lU-  17- 
Scrophularia  lcporclla  l6+* 

Scrophularia  narilandica  l6+ 

Scrophularia  nodosa  <=  (S_.  narilandica.) 

Scutellaria  lateriflora  9~  l6+ 

Secalc  ccroale  6+  3+  9+  l6+ 

Sclcnlccrcus  grand! floras  =»  (Cactus  grand! f lorus) 

Scnecio  aurous  3+  9+ 

•Scnocio  canus  6+ 

Scnecio  cineraria  =  (Cineraria  na ritina) 

Scrcnoa  scrrulata  3+  9+a 

Sosanun  indicun  1+  2+  3+  4+  6-  8+  10+  17+ 

Sosanun  oricntalo  =  (S.  indicun) 

Silphiun  laciniatun  3+ 

•Silphiun  perfoliatun  3+  9+ 

Sinapis  alba  ~  (Brasslca  si ba)  1+  2+  3+  4+6+  7+  2+  11+  12+  14+  15+  l6+ 
Slnapis  canpcstris  rap a  g  (Brass ica  ennpestris  rapa) 

Sinapis  .juncca  =  (Brassica  juncca) 

Sinapis  nigra  =  (Brassica  nigra) 

Sisynbriun  nas tur t i un-aqua t i cunrii  - ( Radi cula  nasturtiun-aquat icun) 

Solanun  carol inensc  1+  3+  16+ 

Solanum  dulcanara  1+  3"  5+  6+  8+  9+  12+  14-  15+  l6+ 

Solanum  nigrum  2+  3+  8+  9+  l4-  l6+  17+ 

•Solanum  sanitwongsei  17+ 

Solidago  odora  1+  8+  l6+ 

Spathyema  foetida  9+  l6+ 

Spigelia  narilandica  1+  8+  9+  15+  l6+  17+ 

Stillingia  sylvatica  15+  16- 
Strychnos  ignatii  8- 
Strychnos  mix-vomica  8- 
Strychnos  toxifera  2-  8- 
^JBphytum  officinale  1+  3+  6+  9^  17+ 


Tamarindus  indica  1+  3+ 

Tanacetum  vulgare  1+  2+  3+  5+  6+  7+  s+  q+  ^  ^  17+ 

Taraktogenos  kurzii  16+ 

,^ai  axacurti  .officinale  =  (Leontodon  taraxacum) 

"Thai ictrum  foliolosum  lU+ 


Thea  sinensis  1+  3-  9+ 

Thuja  occidental  is  1+  3+  6+  8+  9- 

Thynras  vulgaris  1+  2-  3+  6+  8+  9+  lU+  15+  16+  17+ 

Tq^codendron  rydbergi  1  =  (Rhus  toxicodendron) 

Trifolium  pratense  2+  3+  8+  9+  l6+ 

Trigonella  foenum-graecum  1+  3+  8-  lo+ 

"Trillium  declinatuin  9*1- 

Trillium  erectum  1+  3+  6+  7+  8+  9+  12+  15+  16+ 

"Trillium  grandiflorum  9+ 

Triosteum  perfoliatum  3+ 

Tusailago  farfara  1+  3+  9-  15+  17+ 

Ulex  europaeus  1+ 

Ulmus  fulva  1+  2+  3+  6+  9+a  lb+ 

Urginea  maritima  1+  2+  3+  8+  16+ 

Ustilago  maydis  8+  15+ 

Valeriana  officinalis  1+  2-  3+  5+  J-  8+  9+  lU+  15+  16+  17+ 
Vanilla  planifolia  3+  9+a 
Ve  rat  rum  album  3-  9** 

Veratrom  nigrum  3-  15+ 

Veratrum  viride  1+  3-  6+  9+  l6+ 

"Verbascum  blattaria  1+  3+  15+  16+ 

"Verbascum  nigrum  3+  9+  15+ 

Verbascum  phlomoides  1+  9+ 

Verbascum  thapsiforme  1+  3+  15+ 

Verbascum  thapsus  1+  2+  5+  8+  9+  12+  15+  l6+ 

Verbena  hastata  1+  2+  3+  9+  1^+  l6+ 

•Verbena  urticifolia  2+  3+  l6+ 

Veronica  virginica  1+  2+  3+  9+  1*++  l6+ 

Vetiveria  zizanoides  =  (Andropogon  squarrosa)  9+  • 

Viburnum  lentago  1+  2+  3+  8+  9+  l6+ 

Viburnum  opulus  1+  2+  3+  5+  6+  7+  9+  12+  l6+ 

"Viburnum  opulus  americanum  1+  3+  8+ 

Viburnum  prunifolium  2+  3+  8+  12+  l6+ 

"Viburnum  rufidulum  3+ 

Vinca  major  1+  3+  9+  1*++ 

Washlngtonla  longistylls  =  (Osmorhiza  longistylis) 

Yucca  fi lament osa  1+  3+  9+  l1* - 
Zanthoxylum  americanum  1+  2+  3+  8+  9+  l6+ 

•Zanthoxylum  bungei  3+  17+ 

Zanthoxylum  clava-herculis  3+  4+ 

•Zanthoxylum  piper i turn  l6+ 

Zea  mays  2+  3+  4+  5+  6-  8*  9+  15+  16+ 

Zingiber  officinale  1+  3+  4+  8-  l4- 
•Zygadenus  elegans  3" 
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A  LIST  OF  MEDICINAL  PL.’ JITS 


GF.QTN  IN  SCHOOL  OF  PHARMACY  DRUG  GARDENS  IN  THE  UNITED  STATES 
Compiled  by  W.  W.  Stockberger ,  February,  1523. 

EXPLANATION  OF  SYM30LS . 

The  numerals  following  the  name  of  a  species  indicate  the  gardens 
rhich  it  has  been  grown  (See  list  below) . 

+  signifies  that  growth  and  development  were  normal 
-  signifies  abnormal  growth  or  failure 
a  signifies  that  the  species  were  grown  in  1522 
b  signifies  species  grown  in  the  greenhouse. 


LIST  OF  MEDICINAL  PLANT  GARDENS . 


The  name  of  each  garden  is  followed  by  the  name  and  address  of  the 


officer  in  charge. 


1.  Medicinal  Plant  Garden  of  the  College  of  Pharmacy, 

Dr.  F.  J,  Wulling,  Director;  Dr.  E.  L,  Newcomb,  Superintendent, 
University  Campus,  University  of  Minnesota,  Minneapolis,  Minn. 

2.  Wisconsin  Pharmaceutical  Garden, 

Dr.  Edward  Kremers,  Director, 

University  of  Wisconsin,  Madison,  Wis. 

3.  Botanical  Gardens,  Philadelphia  College  of  Pharmacy  and  Science, 
Dr.  Haber  W.  Youngken,  Director, 

145  North  10th  St. ,  Philadelphia,  Pa. 

*.  U.  S.  Naval  Pharmacists '  Hates  School  Medicinal  Garden, 

Lt.  Comdr.  George  T7.  Calver  (MC)  U.S.N. , 

Hospital  Station,  Portsmouth,  Va. 

5.  University. of  Buffalo  College  of  Pharmacy  Drug  Garden, 

Prof.  A.  B.  Lemon,  University  of  Buffalo,  College  of  Pharmacy, 

Buffalo,  N.  Y. 

6.  University  of  North  Carolina  Drug  Garden, 

Prof.  H.  R.  Totten, 

Chapel  Hill,  N.  C. 

7.  Queen  City  College  of  Pharmacy  Drug  Garden, 

Dr.  Caswell  A.  Mayo, 


5th  and. Pike  Sts.,  Cincinnati,  0 
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A 


6. 


pjotdi-n  Deserve  University  Botanical 
i^roi. .  a.  a.  StaiiXcrd, 

20*5  Adalbert  Road,  Cleveland,  0. 


Garden, 


9. 


Valparaiso 
Prof.  Gao. 


University  Scaool  of  Paarcacy  D rug  Garden, 
Scaic.-s,  Valparaiso,  Ind. 


10.  Pharmacy  Departtsent  Drug  Gariens 

Prof.  David  H.  Boot, 

University  of  Iova,  Iova  City,  Io7a. 


li.  P.iarieacout i cal  Garden,  University  of  Tasninrton,  . 
ijV •  i.  Johnson,  Director, 

College  of  Pbarr.acy ,  University  of  Wasaington, 
Seattle,  Wash. 


12*  Purdue  Medicinal  Plant  Garden, 

Prof.  C.'  J.  Zufall, 

Purdue  University,  Lafayette,  Ind. 

li.  Medicinal  and  Poisonous  Plant  Garden, 

Dr.  S.  N.  Blacl.berg,  Agr.  and  Meek.  College  of  Texas, 
College  Station,  Texas. 

14.  -iontana  State  University  Scaool  of  PajXtXicy,  Medicinal  Plant 
Garden, 

Prof.  C.  2.  liollett,  Missoula,  Mont. 

15.  State  College  of  Washington  Drug  Garden, 

Prof.  J.  L.  Po/ers,  Pullnan,  Wash. 

16.  College  of  P'narLacy,  University  of  Nebraska  Drug  Garden, 

Dr.  Rufus  A.  Ly..an,  Dean,  Lincoln,  De'o. 


1?  .  Tae  Medicinal  and  Poisonous  Plant  Investigations  Garden, 
Prof.  Anton  Hogstf>ad,  Jr. 

S.  D,  State  College  Scaool  of  Paar.^acy, 

3rookings,  S.  D. 

18.  University  of  Utah  Drug  Garden, 

Prof.  Harry  L.  Thompson, 

University  of  Utah,  Salt  Luke  City,  Utah. 

19.  3otanical  Garden,  University  of  Michigan, 

Prof.  H.  H.  Bartlett,  Director, 

ii5  Packard  St.,  Ann  Arbor,  Mich. 

20.  Arlington  Parra  Drug  Garden, 

Dr.  7.  7.  Stookberger, 

Drug  Plant  Investigations,  Bureau  of  Plant  Industry, 
Department  of  Agriculture,  Washington,  D.  C, 
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Abrus  pracatorius  1-b,  17  -> 

Acacia  Earn  esi  ana  20 -a 

Achillea  Millefolium  1-* ,  2+u,  3+a,  4+a,  6+a,?  +  ,  3+a,  11+a,  14+ ,  16+a 
Aconitum  i'ischeri  1+,  3-a,  17- 
Aconltvua  lutescens  20-a 
Ar.onitum  Lycoctormm  1*,  S-  a. 

Aconit-un  Napellus  1+,  2- ,  3>a,  a  a,  5<a,  6-.  S+a,  11+a,  14+,  16- ,  17 -a,  19+, 
Aconitum  paniculatum  3+a 
Aoonitutn  unoinatum  J- 
AconJtum  Wilsonii  3+a 

Acoru*  Calais  l+a:  2+a,  4+a,  5+a,  6+,  8-a,  9+,  !:•  a.  14+,  15 16+a.  17+u. 

19+#  20+a 

Actaea  alba  7+,  8+a,  17+,  19+a,  20-a 

Actaea  rubra  1+a.  17 +  ,  30- 

Adonis  vernali3  1+,  2_,  g+t  ig+  ig+. 

Aes  cuius  Hippocastanum  1+a  ’ 

Agava  americana  1+,  7- 
Agrimonia  Eupatoria  3+a,  ll-’-a,  17  + 

Agruconia  officinalis  =  A.  Eupatoria 
Agropyron  repons  1+a,.  2+a,  4a,  15+ ,  17 +,  19+ 

Ailanthus  glandulosa  3+a,  20+ 

Aletrxs  farinosa  1-,  3-,  4+a,  17+,  19+a,  20- 
ALkanna  tinctoria  4+a 

Allium  sativum  1+,  3+a,  6+a,  9+a,  11+a,  14+ 

Allium  Schoenoprasum  11+a 

Aloe  ferox  1+a,  3+,  5+a,  16+ab,  19+ 

Aloe  Perryi  1+a,  16+ab 
Aloe  vera  19+ 

Alpinia  Galangal  1-b 
Alpin.ia  officinarum  1+a,  2- 

Althaea  officinalis  1+a, 2+a,  3+a,  4+a,  5+a,  6-a,  8-,  9+a,  10+a,  11+a,  12+a, 
13+,  14+ ,  15+a,  16+a,  17 +,  18+a,  19+ ,  20+a 
Althaea  rosea  1+a,  6+a,  11+a,  1-*+ 

Amarantaus  sp .  1+ 


Ampelopsis  quinq.uefolia  l+as  2+a,  11+a 
Amygdalus  communis  -  Prunus  communis 
Anacyclus  Pyre  thrum  1+ 

Aniropogon  nardus  -  Cymbopogon  naxdus 
Aniropogon  s.guarrosa  =  Vetlveria  zizanioides 
Anemone  depat ica  =  Hepatica  triloba 
Anemone  Pulsatilla  14+,  16+a,  19+ 

Anethum  graveolens  1+a,  2+a,  3+a,  4+a,  5-,  6+a,  8-a,  10+a,  11+a,  12+j.,  15+a, 

16+ ,  17 +a,  19+ ,  20+a 
Angelica  atropurpurea  1+a,  8+a,  20+ 

Angelica  officinalis  11+a,  19+ 

Anthemis  arvensis  1+a,  11+a,  16+ 

Anthemis  Cotula  2+,  3+a 

Anthemis  nobilis  1+a,  2+a,  3+,  4-a,  11+a,  13+ ,  19+ ,  20+a 
Anthemis  tinctoria  17+ ,  19+ 

Anthriscus  Cerefolium  7- 

Apium  graveolens  1+a,  3+a,  5+a,  14+ ,  15+a,  16+ 

Apium  Petroselinum  1+a,  3+a,  11+a,  14+,  16+ 

Apocynum  cannabinum  1+a,  3+a,  4+a,  7-,  8+a,  11+a,  14+,  16+a,  19+ 

*4uilegia  canadensis  1+a,  4+a,  16+a,  19+ 
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A^uilagia  vulgaris  1S  + 

Aralia  nudicaulis  6+a,  6- 

Aralia  racamosa  1+a,  2+a,  3+a,  &+a,  16+ ,  19- ,  20- 
Arcaangalica  officinalis  1+a,  11+*,  16+ 

Arctium  Lappa  1+a,  3+a,  3+a,  4+a,  5+a,  6+a,  8+a,  11+a,  12+a,  !«*+,  15+a, 
16+a,  1?  +a,  16+a,  1S+,  20+ 

Arctium  >Jnuo  10+a 

AvctcRtapbylo6  Uva  nu-ni  1-,  £.  a,  9  +  ,  11+a,  14+ ,  16- 
Ar  jca  Catac'au  lab 
Ar  ,jrnone  alba  20+ 

Arisaoma  triphyllum  1+a,  2+a,  3+a,  8+a,  S+,  16+,  19+a,  20+a 
-.ristolochia  Serpentaria  1-,  3-,  16-,  19+,  20+ 

Artuca  cordifolia  1*±+ 

Arnica  montana  1-,  16-  ,  l?-a,  20- 
Artamisia  Abrotanum  1+a,  **+a,  20+ 

Art  jiaisia  Absinthium  1+a,  2+a,  3+a,  *+a,  5+a,  6+a,  8-,  S+a,  10+a,  11+^,  13- 
1»+.  16+a,  17 +a,  16+a,  19+ ,  20+a 

Artemisia  annua  1+a,  2+a,  3+a,  S-,  6-,  13+,  1-.+  ,  16+ ,  17+a,  18+a,  19  +  ,  20+ 
Art  emisia  Cina  20+a 

Artjmisia  Dracunculus  1+a,  2-,  6+a,  11+a,  20- 

Art  jmisia  frigida  1+a,  2-,  11+a,  l-*+,  17+a,  19+ ,  20+.  6- 

Artemisia  gnaphalodos  20+a 

^Artemisia  vulgaris  1+a,  6- 

Arum  macula  turn  1-,  **+a 

'la arum  arifolium  19+a 

Asarum  canadensa  1+a,  2+a,  3+a,  7  +  ,  8-,  12+a,  17  + 

Asclopias  incarnata  1+a,  3+a,  14+ ,  19+a 
Asclepias  pulchra  20+ 

As  clapias  tuborosa  1+a,  4+a,  6+a,  7-,  11+a,  14+,  16+a,  17  +  ,  19+,  20+ 
Asparagus  officinalis  1+a,  10+a 
Asporula  odorata  17+ 

Aspidium  marginal a  -  Dryoptaris  marginal is 
Astragalus  bisulcatus  17  + 

Atropa  Belladonna  1+a,  2+a,  3+a,  *+a,  5+a,  6-,  7  +  ,  8+a,  S+a,  10+a,  11+a,  13 
14+ ,  15-*-a,  16+a,  17+a,  18+a,  19+,  20+a 
Atropa  physalodos  =  Nicandra  physalodes 
Avana  sativa  1+a,  2+a,  3+a,  14+,  15+ 

Baptisia  tinctoria  1+a,  2-,  4+a,  16*,  20+ 

Barosma  batulina  1-,  2- 
3allis  perannis  1+a 
3anzoin  aostivalo  6+a 

Borbaris  agulfolium  1-,  3+a,  8-a,  9+a,  11+a,  14+,  16- 
Barbaris  nervosa  1~,  11+a 

Berbaris  Thunbergii  1+a,  2+a,  3+a,  6+a,  8+a,  20+ 

Berberis  vulgaris  1+a,  2+a,  3+a,  11+a,  14+ ,  20+ 

3eta  vulgaris  1+,  11+a,  12+a,  1*+,  15+,  17+a 

3 a  tula  alba  3+a 

3atula  lenta  1-,  11+a,  16+ 

3icuculla  canadensis  8+ 

Bicuculla  Cucullaria  1+a,  2+a,  8+ 

Bocconia  cordata  1+a,  4+a 
Boltonia  glastifolia  %+a 

3orago  officinalis  1+a,  3+a,  6+a,  8-a,  11+a,  16+a,  17+a,  19+,  20+ 

Brassica  alba  20+ 
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Bra-ssica  campostria  20+ 

Brassica  napus  dichotaira  20+ 

Braasica  nigra  20+  > 

Brauneria  angustifolia  1+a,  3-,  11+a,  16+a,  19+ ,  20+ 

Brauneria  pallida  1+a,  2-,  lG+a,  19+ 

3rauneria  purpurea  1+a,  2-,  16+ ,  20+ 

3ryonia  alba  1-,  19+ ,  20- 
Bryonia  dioica  17+a,  20- 
Cactus  crandifloru  8  1+a,  5+a 
Caesalpinia  tinctoria  20+ 

Calendula  officinalis  1+a,  2+a,  3+a,  5+a,  6+a,  7+,  8+a,  9+,  10+a,  11+a,  12+a, 
13+,  1"*+,  15+a,  16+a,  17+a,  19+ ,  20+a 
Cannabis  indica  3+ a,  4+a,  5+a,  9+a,  12+a,  l*t+,  15+,  16+a,  17+a,  13+,  20+ 
Cannabis  sativa  1+a,  2+a,  3+a,  ft+a,  5+a,  6+a,  10+a,  li+a,  13+ ,  16+a,  17+a, 

19+,  20+ 

Cannabis  sativa  (form  gigantoa)  17- 
Capsicum  annuum  20+a 

Capsicum  fastigiatum  1+a,  2+,  10+a,  1*-,  16+v  ,  19+ ,  20+ 

Capsicum  frutescens  2+,  3+a,  4+a,  5+a,  11+a,  14- ,  16+a,  19+ 

Carica  Papaya  4+ab 

Carthamua  tinctorius  1+a,  2+a,  3+a,  6+a,  6-,  14+,  16+,  17+a,  20+a 
Carum  ajO’.tan  20+a 
Carum  cop  ti  cum  2+a 

Carum  carvi  1+a,  2+a,  3+a,  4+a,  5+a,  6+a,  6-,  11+a,  12+a,  13+,  1++,  15+a,  16+a 
17+a,  18+a,  19+ ,  20+a 
Cassia  acutifolia  2-a 
Cassia  angustif olia  2-,  20- 
Cassia  artemisioides  17- 
Cassia  Fistula  lab 
Cassia  marilandica  1+a,  11+a,  16+ 

Castanoa  dentata  1-,  11+a,  14+ 

Castilloa  elastica  1-b 

Caulophyllum  thalictroides  1+a,  7+,  8+a,  11+a,  16+,  19+a,  20+ 

Caanoth.ua  americanus  1+a 

Celaatrus  scandens  1+a,  2+a,  7+,  8+,  11+a,  16+,  19+ 

Celosia  cristata  1+a 
Cantauraa  cyanus  1+a,  3+a 
Cephalantbus  occidentalis  1+a 
Ceratonia  Sili^ua  lab,  11+ab 
Cereus  grandiflorus  19+ 

Chauaalirium  luteu  m  1+,  3+a,  6+a,  1^+,  19+ ,  20+a 
Chelidonium  majua  1+a,  16-a,  17-,  20+ 

Chelone  glabra  1+a,  2-,  7+,  11+a,  19+,  20+a 
Chenopodium  ambrosioides  3+a,  5+a,'  14+,  19+,  20+ 

C'nanopodium  anthelminticum  1+a,  2+,  3+a,  4+a,  6+a,  8+a,  10+a,  13+,  14+,  15+, 
17+a,  19+ ,  20+a 

Chinaphila  macula t a  1-,  8-,  16- ,  19- 
C'aimaphila  unbellata  1-,  14+ 

Chionanthua  virginica  1+a,  3+a,  6+a,  19+ 

Chrysanthemum  cinerariaefolium  1+,  2»a,  3-,  *+a,  6-,  6-,  11+a,  13-,  17+,  20+a 
Chrysanthemum  Leucanthemum  20+ 

Chrysanthemum  roseum  1+a,  19+ 

Cichorium  Intybus  1+a,  2+a,  3+a,  4+a,  6+a,  7  +  ,  9+a,  10+a,  11+a,  12+a,  15+a, 
17+a,  19+ ,  20+ 

Cicuta  macula t a  1+a,  3+a,  16+,  17  +  ,  19+ 
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Clcuta  occidantalls  20+ 

Cimicifuga  om3ricana  19+a 

Ciipicifuga  racomosa  1+a,  3+a,  4+a,  5+a,  6+a,  7  +  ,  11+a,  16+a,  17 +a,  19+a,  20+ 

Cinchona  Cal is ay a  1-b 

Cineraria  rearitima  —  Senocio  Cineraria 

Cinnamomum  Camphora  1+b,  4+ab,  11+a,  16+ab,  17 +a,  20- 

Cinnamornum  cassia  lab 

Citrullus  Colocynthis  1+,  2+,  3  +a,  S-,  20- 
Citrus  Aurantium  lab,  11+ab 
Citrus  medica  lab 
Clavicaps  purpuroa  2+ 

Cnicus  bonodictus  1+a,  2+a 

Cochlaaria  officinalis  1+a,  4+a,  11+a 

Coffaa  arabica  1-b 

Coffaa  Arabica  var.  Eracta  *±+ab 

Coffaa  Arabica  var.  Murata  a+ab 

Coffaa  Arabica  var.  Podora  *+ab 

Coix  Lachryma-Jobi  1+a,  11+a,  16+a,  17+a,  1S+ 

Colcuicum  autumnal  a  1+,  2-a,  11+a,  16+a,  17- ,  23+a 
Colliusonia  canadansis  3+a,  7  +  ,  6+a,  19+,  30+a 

Conium  sxiculatum  1+a,  2+a,  3+a,  4+,  5+a,  6+a,  7-,  9+a,  11+a,  13+,  1**+,  la-. 
16+a,  17+a,  19+,  20+ 

Convallaria  majolis  1+a,  2+a,  3+a,  4+a,  5+a,  6+a,  7-,  6+a,  .9+a,  11+a,  13-, 
14+ ,  16+a,  17+a,  19+ ,  20+a 
Convolvulus  Scarasonia  1+a 
Coptis  trifolia  3+a,  8+a,  14+,  16+,  20- 

Coriandrum  sativum  1+a,  2+a,  3+a,  4+,  5+a,  6+a,  8+a,  11+a,  12+a,  1  ,  » 

16+a,  17+a,  20+a 

Cornus  florida  1+a,  4+a,  6+a,  7+,  11+a,  16+ 

Corylus  amaricana  1+a 

Crataagus  Oxycantha  1+a 

Crocus  sativus  1+,  3+a,  6+a,  11+a,  20+a 

Crotolaria  juncoa  20+ 

Croton  tinctorius  1-b 
Cucurbita  Papo  11+a 
Cuminum  Cyminum  2+,  11+a,  17+a 
Curcuma  longa  1-b 
Cydonia  oblonga  1+a 
Cymoopogon  nardus  4+ab 
Cypripadium  candidum  1+a 
Cypripadium  hirsutum  -  C.  roginaa 

Cypri podium  parviflorum  1+a,  2+a,  3+a,  14+ ,  16+a,  1  » 

Cypripadium  pubescens  1+a,  3+a,  11-a,  17  +  ,  1C+^ 

Cypripadium  raginaa  1+a,  6+a,  11-a,  14+ ,  17  + ,  2 
Cypripedium  spactabile  -  C.  raginae  ^ 

Cytisus  scoparius  1+a, 2-a,  3+a,  6+a,  11+a,  17 +  ,  -■ J  " »  & 

Dap  ana  .lozAraum  1+,  6-,  19+ 

Datura  alba  flava  1+a,  2+ 

Datura  arborea  20+ 

Datura  coarulaa  flava  1+a, 2+ 

Da  fora  snatocaula  2+ 

Datura  fastuosa  1+a,  2+,  17+,  20+ 

Datura  fastuosa  alba  1+a,  2+,  17+a 
Datura  ferox  1+a,  2+ 

Datura  gigantea  1+a,  2+,  17+ 

DatuTa  bmailis  flava  1+a,  2+,  17+a 
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Datura  hybrida  2+ 

Datura  iner..ds  1+a,  2+,  -*+a,  6-,  8-*-,  15-,  16+a,  20+ 

Datura  innoxia  20+a 
Datura  laovis  1+a,  2+ 

Datura  ieicnardti  2+,  20+ 

Datura  -.etaloides  l^a,  .2+,  d+a,  6-,  17+a,  IS +  ,  20+ 

Datura  .juercifolia  2+,  20+ 

Datura  Stramonium  1+a,  2+a,  d+a,  *»+a,  5+a,  6+a,  7-,  6+a,  S+a,  10+a,  11+a 
12+a,  ld+,  1-*-,  15+a,  16+a,  17+a,  18+a,  19+,  20+a 
Datura  Tatula  1+a,  2+,  3+a,  8+a,  11+a,  12+a,  15+ ,  15+a,  17+a,  19+ 

Datura  .vrightii  1+a,  2+,  12+a,  19  + 

Datura  .vrijhtii  hybrida  2+ 

Delphinium  Ajacis  1+a,  2+a,  d+a,  14+ ,  17+a 

Delphinium  Consolida  1+,  5+a,  7-,  8+a,  ld+,  16+,  17+a,  20+a 

Delphinium  £ ormosum  d+a 

Delphinium  Staphiaagria  1*-,  2-a,  ^-c.,  S+a,  10+a,  15- ,  17+a 
Dictamnus  albus  4+a 

Digitalis  ambigua  1+a,  di-a,  **+a.  5-,  10+a,  11+a,  15-,  1S+,  20+a 
Digitalis  cacpanulata  20+ 

Digitalis  ferrugihea  1+a 
Digitalis  gloxinia  20+ 

Digitalis  gloxinioides  20+ 

Di0italis  lanata  1+a,  19+ 

Digitalis  lutea  1+a,  16+a.  17+a 
Digitalis  maculata  1+a,  11+a,  15+,  20+ 

Digitalis  maculata  superba  20+ 

Digitalis  purpurea  1+a,  2+a,  d+a,  4+a,  5+a,  6+a,  7+,  6+^,  S-a,  10+a,  11+ 
ld+,  1**+,  15+a,  16+a,  17+a,  18+a,  19+ ,  20+a 
Digitalis  purpurea  monstrosa  17+a,  20+ 

Digitalis  sibirica  6-,  11+a,  17+a,  19+,  20+a 
Dioscorea  villosa  1+a,  d+a,  6+a,  7  +  ,  -11+a,  16+ 

Dracaena  Draco  lab 

Drosera  intermedia  1+b,  d+a 

Drosera  longifolia  1+b 

Drosera  rotundifolia  i+b,  d^a,  8-,  14+ 


Ecainacea  augustifolia  -  3rauneria  ar.gustifolia 
Elettaria  Cardamomum  lab,  a+ab 
Epilobium  angustifolvum  19+ 

Equisetum  hyemale  IC+a 

Erigeron  canadensis  1+a,  2+a,  14+ ,  20+ 

Eriodictyon  californicum  1+ 

Eruca  sativa  20+ 

Erythroxylon  Coca  1-b 

Ssc'nscholtzia  calif ornica  1+,  2+,  d+a,  11+a,  13+ ,  17+a,  19+ 
Eucalyptus  globulus  lab,  4+ab,  10+a,  11+ab,  19+ 

Euonymus  atropurpureus  1+a,  6+a,  7+,  11+a,  16+ ,  19+a 
Euonymus  Europaeus  d+a 
Eupatorium  capillifolium  20+ 

Eupatorium  maculatum  8+a 

Eupatorium  perfoliatum  1+a,  2+a,  d+a,  6+a,  8+a,  S+a,  11+a,  15+a  1  ' 
Eupatorium  purpureum  4-a,  8+a,  17  + 

Eupatorium  urtica3folium  d-’-a 
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Ferula  foatida  1-b 
-icus»  Cories  6+a,  11+a 
?icus  elastica  lab,  11+ab 

joaniculum  vnlgare  1+a,  2+a,  3+ a,  -*+a,  6+a,  6- ,  9+,  10+a,  U+a,  12+a,  13+ , 

1**+,  15+a,  16+a,  17+a,  16+a,  19+,  20+ a 
•c'ra.vi.iVvP  Omus  lab 
finnaria  officinalis  20+ 

^ al >0a  officinalis  1+a,  -*+a,  6+a,  7-,  17 +a,  30- 
Gardenia  jastcir.oides  19  + 

Gaultnaria  procurabens  1-,  2+,  6+a,  11-a,  15+,  16-,  2C+a 
Gelserniian  seqpervirens  1-,  -*+a,  6+a,  17-,  19+a 
aenista  soo^aria  -  Cytisine  sco^^rius 
Gentians,  Andre  vsii  1+a 
Gentiana  lutaa  1-,  20- 

Garaniuc.  aa culatur:.  1+a,  2+a,  3+a,  **+a,  5+a,  11+a,  12+a,  1**+,  16+a,  17+a,  1S+, 
20+a 

Gillenia  trifoliata  1+a,  11+a,  20+ 

Glycyrrbdza  glabra  1-b,  11+a,  19+ ,  20+ 

Glycyrrbiza  uralor.sis  20- 
Gossypiuu;  arbor  eu*_  16+ 

Gossypi-a.,  barbader.se  3+a 

Gossypium  barbaceu-.  1+a,  **+a,  5+a,  11+a 

Gossypruic  birsufua  20+ 

Grevillea  rebus ta  -*+ab 

Grindelia  robusta  1+a,  11+a,  1**+,  16+a,  20+ 

Grindelia,  s^uarrosa  1+a,  2+a,  3+s,  *x+o,  6-,  8+a,  9+a,  10+a,  11+a,  l-*+,  16+^, 

17 +,  1S+,  20+ 

Gypsopbila  pariculata  7-,  11+a 

Ham-trails  virpiniana  1-,  3+a,  -x+a,  6+a,  6-a,  9+a,  11+a,  16-a,  19+a 
rledaoina  pulerioides  1+a,  3+a,  2-a,  *x+a,  6+a,  8+3,  9+,  10+a,  11+a,  1++,  15+ , 
16+,  17 +,  1S+,  20+a 
Hellanth3iauia  canaiense  1+a 

"eliantbus  aunuus  1+a,  2+a,  3+a,  •++,  5+a,  6+a,  ?-,  10+a,  11+a,  13+,  1**+,  17+, 
19+ ,  20+a 

Halianthos  tuborosus  20+ 

Helleborus  nigor  1+,  4+a,  11+a,  16-,  17+a,  19+ 

Helonias  bullata  20+a 

Hapatica  triloba  1+a,  2+a,  11+a,  20+ 

Kauc-iera  ^.eri  cana  1+a 
Heucaara  san-uinea  *x-a 
Hordeun.  disticbon  3+a 
Hordeine  vulgaro  1+,  2+ 

Hunailus  I/upulus  1+a,  2+,  3+a,  4+a ,  5+a,  7  +  ,  8+a,  9+a,  10+a,  11+a,  1^+,  15t, 
16+a,  17 -,  19+ ,  20+ 

Hydrangea  arborescens  1+a,  -x+a,  6+a,  7  +  ,  9+a,  11+a,  16+a,  19+a 
Hydrastis  canadensis  i+a,  2+a,  3+a,  **-a,  6+a,  7  +  ,  8-,  11+a,  l-»-»  16+a,  17  + 

19+ ,  20+a 

Hyoscyanais  albus  1+,  17  +  ,  19+ 

Hyoscya...us  .euticus  2-,  20+a 

Hyoscyasais  niper  1+a,  2+a,  3-a,  **+a,  5+a,  6-,  8-a,  S-a,  10+a,  11+a,  1**+,  15+a, 
16+a,  17+a,  16+3,  19 +,  20+a 
iiyoscysuaus  pictus  -  H.  uijer 
HypjricvL..  perforatum  il+a 
Hyptis  spicata  20+ 

Hy8sopu6  officinalis  1+a,  -*+-,  6-,  11+a,  17 +  ,  20+ 
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II  ox  opaca  4 +a 
Ilex  vomitorla  *+a 
Illiciuin  anisatum  *  I.  parviflorum 
Illicium  parviflorun  1-b,  17+ 

Inula  Helenium  1+a,  2-a,  3+a,  **+a,  6+,  7  +  ,  8+a,  11+a,  12+j.,  15+a,  17+a,  11 T, 
20+a 

Iris  cristata  20+ 

Iri&  florentina  1+a,  S+a,  3+,  *.»+..,  5+a,  7  +  ,  &-a,  11+a,  15+,  16+a,  17+j.,  l£+i 
Iris  germauica  1+a,  2+a,  3+a,  6+a,  7  +  ,  8+a,  11+a,  16+a,  12+ ,  20+  j. 

Iris  japonica  3+a 
Iris  Miljsii  20+ 

Iri6  pallida  1+a,  6+a,  7+ 

Iris  Pseudacorus  11+a 

Iris  versicolor  1+a,  2+a,  3+,  4+a,  5+a,  5+a,  7-,  8-a,  9+a,  11+a,  14+ ,  15+a, 
16+a,  17+a,  19+,  20+ 

Isatis  tiuctoria  10+a,  17+a,  20+a 
Jambosa  Caryophyllus  17+ 

Jaszrdnum  grand j  florum  20+ 

Jasicinun  officinale  19+ 

Juglans  cinerea  2+a,  10+a,  11+a 

Juglans  nigra  1+a,  10+a,  11+a 

Juniperus  coraeunis  1-,  14+ ,  15+ ,  16+a,  17+a 

Juniperus  Sabina-  1-,  14+ ,  15-a 

Juniperus  virginiana  1-,  2+a,  3+a,  5+a,  S+a,  16+ 

Lallemantia  iberica  2+a,  li+a,  15+,  20+a 
Larix  Larix  1-,  2+a 
Lauras  nobilis  11+ab,  1S+ 

Lav^.dula  Spica  1+a,  2-,  4+a,  5+a,  o-a,  11+a,  14-,  15+,  16-,  17+a,  20+a 
Lavandula  V3ra  1+a,  2-a,  3+a,  4+a,  6-,  8-,  11+a,  15+a,  16-,  17  +  ,  12+,  20+a 
Leonurus  Cardiaca  1+a,  6+a 
Leptandra  virginica  1+a,  3+a,  8+a,  15+a,  12+ 

Levisticum  officinale  1+a,  2+a,  6-,  9+a,  11+a,  16+a,  17+a,  19+,  20+a 
Liatris  spicata  1+a,  7+ 

Ligusticum  filicinum  2- 
Liliuia  tigrinum  1+a 

Linum  usitatissiicuia  1+,  2+a,  3+a,  5+a,  8+a,  11+a,  12+a,  14+ ,  15+,  16+,  17+-, 
20+ 

Linuidar.bar  Styraciflua  lab 

Lobelia  cardinalis  1+,  3-a,  4+,  16+,  17-,  19+ 

Lobelia  inf  lata  1+a,  2-a,  3-a,  ++a,  6+a,  S-a,  17+ ,  1S+,  20+a 

Lobelia  sypailitica  i+a,  17- 

Lufia  cylindrica  1+a 

Lupinus  perennis  3+a 

Magnolia  fuscata  19+ 

Majorana  =  Origanum 

i-^alva  rotundifolia  1+a,  2+a,  3+a,  3+a,  17  + 

Malva  sylvestris  1+a,  14+ 

Har an ta  arundinacaa  1-b,  4+a,  17+ 

Ilarrubium  vulgare  1+a,  2+a,  3+a,  4+a,  5+a,  6+a,  8-,  9+,  10+a,  H+-.  ^2+a, 
13+ ,  14+ ,  15+ ,  16+ ,  17 +  ,  20+a 
Martynia  louisiana  1+a,  17+a,  19+ 

Martynia  proboscidea  -  M.  louisiana 
-larata  Cotula  =  Antheiaia  Cotula 
Matricaria  coper.sis  l+ar  H+a 

Matricaria  Caamoicilla  1+a,  2+a,  3+a,  4+a,  5+a,  6-a,  7  +  ,  8+a,  *0+a,  11+a, 

13+ ,  14+ ,  17+a,  19+ ,  30+a 
Melaleuca  Leoicadendron  1-b 
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Melia  Azadara cii  lab,  12+ 

Melilotus  officinalis  1+a,  14+ 

Melissa  oxficinalis  1+a,  2-,  3+a,  6+a,  7-,  8+a,  2+a,  u+zt  i7+;>  iq+  20+a 

-.enispermum  cauader.se  1+a,  6+a,  7+  19+a 

Mentha  arvensis  2+,  20+a 

Mentha  arvensis  var.  piperascer.s  2+a 

Mv.tha  canadensis  8+a,  11+a,  20+ 

Mentha  citrata  2+a,  3+,  6-,  7-,  8+a,  11+a,  14+,  16+a,  l7+_,  20+a 
*-*entoa  crispa  1+a,  2+,  16+a,  17+a,  20+ 

Mjr.tha  longifolia  2+,  20+ 

Mentha  piperita  1+a,  2+a,  3+a,  4+a,  5+a,  6+a,  7+,  3+a,  S+a,  11+.  ,  13+,  14+, 

15 fra,  16+a,  17+a,  20+a 
Pulogitaa  1+a,  2-,  20+ 

Mentha  spicata  1+a,  2-a,  3+a,  4+a,  6+a,  8+a,  S+a,  10+a,  li+a,  13+ ,  14-^,  15+a, 
16+a,  17+,  20+a 

•  •e..tha  viridis  -  II.  spicata 

•  •etroxylon  sp.  lao 
Mirabilis  Jalapa  1+a,  6+a 
Mcr.^roa  di.yma  1+a,  2+,  3+a,  11+a 

aa  Xi.oVu.icsa  1+,  3+a,  3+a,  6+a,  lQ+e,  17+a,  20+a 
Mc..o.rda  coll  is  10+a 

Monaraa  punctata  1+,  2+a,  G-,  7  +  ,  10+a,  11+a,  13+ ,  14+ ,  16+a,  20+a 

Morns  nigra  1+a 

Musa  parades ica  lab 

•■lyrica  Carolinensis  3+a 

Myrica  cerifera  3-a,  6+a,  19+a 

*.yrtus  consainis  19  + 

Nasturtium  officinale  1+a,  11+a 

liepeta  Cataria  1+a,  2+a,  3+a,  4+a,  6+a,  8+a,  9+,  10+a,  11+a,  14+,  15+a,  16+, 
17+a,  19+ ,  20+a 
ileriun  Oleander  lab 

Uicar.dra  physalodes  1+a.  3+a,  6+a,  17+a,  19+ ,  20+a 
Nicotiana  repanda  1+ 

Micotiana  sanguir.ea  19+ 

Micotiana  Tabacum  1+a,  4+a,  10+a,  11+a,  17+,  19+ 

Mymphaea  mexicana  11+a 

Ocimum  Pasilicum  1+a,  2+a,  3+,  4+a,  6+a,  8+a,  10+a,  16+,  1-*-,  17+a,  18+a, 

1S+,  20+a 

Ocicaim  viridif  lorum  20+ 

Oenothera  Lama rcki  ana  19+ 

01 ea  europoea  lab,  11+a,  19+ 

Origanum  Majorana  1+a,  2-a,  4+,  6-,  10+a,  16+,  17  +  ,  19+,  aO-t 

Origanum  officinale  -  C.  vulgare 

Origanum  vulgare  1+a,  2-,  3-,  11+a,  17  +  ,  19+ 

Oxytropis  Lamberti  17+ 

Paeonia  officinalis  1+a,  3+a,  7+  .... 

Panax  .luin^uef  olium  1+a,  2+a,  “x+a,  ?-,  8-,  S  +  ,  11+a,  -4-,  IS-,  17+e,  19+,  20+ 
Papaver  califorr.icum  3+a,  6+a,  11+a,  14+,  15+ 

Papaver  oriental3  1+a,  3+a,  ++a,  5+a,  7-,  11+a,  14+ ,  16+,  12  + 

Papaver  Elaoeas  1+a,  3+a,  6+a,  14+ ,  16+ 

Papaver  soioniferum  1+a,  2+a,  3+-,  4+a,  5+:.,  S-o.,  7-,  10-a,  11+a,  13+,  14+,  l?+«. 
18-a,  19+,  20+a 

Papaver  somniferuu-  var.  album  2+a,  3+a,  9+a,  14+ ,  16+a,  17+a,  13+ 

Pariotaria  officinalis  20+ 

Passiflora  incarnata  1+,  19+ 

Pelargonium  odoratissimum  1+a,  2+,  3+,  6-,  17+,  20+a 
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PantstoJbu  granniflorus  1+a,  *+a,  7  + 

PentstaBon  l..jvigatv.3  digitalis  19  + 

Panlla  fraieecen*  2+,  20+a 
Penila  oc7..:oi-.es  20+ 

Paucedunun  jrcivool3ii6  -  A..ethum  graveolens 
Pe.coaai-.um  Gs^rutaium  20 -a 
P  .ilau.elp-ru6  -oronarius  1+a 
P-lc..  ovata  15 +  ,  20+ 

Palo:;  paniculata  19+ 

Paoanix  d**ctylifera  lab 
Phytolacca  acinosa  20+ 

Pnytolacca  dacandra  2+a,  3+a,  4+a,  5+,  6+a,  7  +  ,  8+a,  9+,  11+a,  13+ ,  14- »  16+a, 
17 +a,  15+ ,  20+ 

Picea  encelsa  1-,  16+ 

Pimpinalla  Anis urn  1+a,  2+a,  3+a,  4+,  6-,  11+a,  14+,  15+a,  16+,  17+.-,  15+,  20+ 
Pinus  Strobus  1+a,  2+a,  11+a,  16+a,  19+ 

Pinas  sylvestris  11+ab 
Piper  nigrum  lab,  4+a 
Podophyllum  emodi  1+a,  20+ 

Podophyllum  peltatum  1+a,  2+a,  3+a,  4+?.,  6+a,  ?  +  ,  3+a,  9+a,  11+a,  12+-,  14+ , 
16+ ,  17 +,  19+ ,  20+a 

Polygala  Bene0a  1-a,  4-a,  6-,  16- ,  19+ ,  20- 

Polygonatum.  bixlorum  1+a,  2+a,  3+a,  7  +  ,  10+a,  11+a,  17+,  19+ 

Polygonatum  counutatum  11+a 
Polygonatum  multiflorum  7+,  9+ 

Polygonum  Bistcrta  1+a 
Polygonum  Parsicaria  4+ab 
Polygonum  tir.ctorium  20+ 

Pclypodium  vulgare  19+ 

Populus  balsamifera  11+a 
Populus  nigra  1+a 
Prunella  vulgaris  11+a 
Prunus  communis  1-b,  11+a 
Prunus  Laurocorasus  1-b,  19+ 

Prunus  serctina  1+a,  2+a,  3+a,  9+a,  11+a,  16+ 

Ptelea  triPoliata  6+a,  11+a 

Punica  Grain; turn  1+a,  5+a,  6+a,  il+a,  16+a,  19+ 

Pycnantdemum  albescens  2-a,  6+a,  20+ 

Pyn-anthemum  flexuosum  19+ 

Pyretnrum  roseum  20+ 

Ou.3rcus  alba  1-,  2+a,  4+a,  10+a,  11+a 


Raaicula  Armoracia  1+ 

Reseda  ou.Gjrnta  1+ 

R.nn..nu3  alnixolia  20- 

ius  calixornica  11+ab 
F.aamnus  c^roliniana  6^a 

Rnaiaius  catin-rtica  1+,  4+a,  6+a,  8+a,  i**+ 
R'n^mnus  Pr-u.gula  1-,  **+a,  6-,  8+- 
R.'i»tan:us  Purs hi ana  -  - ,  2-a,  3+a,  8+—,  5+a, 


16+a,  19+ ,  20+a 
11+a,  !•*+,  16- ,  17+a,  IS+a, 


30+ 


Rheum  SficlSo  l£.  2+.  4+a,  6-a,  8+a,  9+a,  11+a,  15+,  16+a,  17  +  ,  19+ 
Rheum  pulixatum  1+a,  6-a,  8+a,  11+a,  15+a,  17  +  ,  15  + 

Rheum  riiaponticum  1+a,  6-a,  9+a,  11+a,  14+,  16+a,  15+,  2^-* 

Rheum  tanguticun  1+-,  6-a,  16+a 
Riiu8  copail  ina,  20+ 
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Hous  divers iloba  20+ 

Rbua  glabra  1+a,  2+.,  i+a,  4+a,  6+3,  9+a,  10+a,  ll+a,  14-  16+3,  .7-,  1S  +  .JCK 

E. iu*  F.ylbjrgli  20  ■* 

Rous  Toxi  ccdendron  -*+a, /16+,  20- 

Ricinus  £ol-jui:13  1+a,  2+a,  i+a,  *±+a,  5+_,  6+a,  7  +  ,  6+a,  9+a,  IO13,  ll+a,  12+a, 
lb+,  14-,  15+a,  16+ 17+a,  18+a,  19+ ,  20+ 

Hi sinus  sc  roam  ..s  cac.bodger.srs  17  + 

Ricinus  cc...uUi.is  sanguineus  17  + 

F. icioua  z-^zibarer.sis  1+a,  4+.-.,  7+,  17+a 
Roripa  Arnraci-  =  R..dicuia  Armoraci- 
R>_ripa  Nasturtium  ll+a 

Rosa  canina  ll+a 

..osiaarir.us  officinalis  1+,  2+,  b+a,  4+a,  5+a,  6+a,  5-,  ll+a,  14+,  15+a,  16- , 
17+a,  19+ ,  20+3 
Ru'oici  ti..storiu*-  li+a,  20+a 
Rubus  Andrj-.Tsi3.m3  6+a 
Rubus  cur.eifoli.ua  6+a,  !•*+,  16- 
F.vbuo  ia...<jus  1+a,  2+a,  b+a,  10+a,  11+*.,  1-*+ 

F.u'ous  nigrobaccus  1+a,  2+a,  b+a,  11+..,  1-*+,  15- 
Rubus  stri_osus  2+a,  l-*±+ 

P-ubus  villosus  2+a,  6+a,  7-,  10+^,  ll+a,  l-x+ 

Ruellia  ciliosa  2-,  20+a 

Ruoex  crisps  1+a,  2+a,  b+a,  6+..,  6+a,  1**+,  15+,  16+,  1?+-,  I9  +  ,  20+ 

F.Uu.ox  07331*0  sepal  us  20+ 

Ruoex  obtusifclius  1+a,  i+-,  C+a 
Rumex  scuta tus  ll+a 

Ruta  graveolens  1+a,  2+a,  b+a,  **+3,  6+a,  S+a,  ll+a,  lb+,  15+,  17+-,  20+_ 

Salix  alba  1+a 


Salix  fragilis  1+a 

Saloiaonia  eouLiutata  =  Pcly-onatum  co.ojutatum 

Salvia  azurea  4+a 
Salvia  hispanica  6-a 

Salvia  officinalis  1+a,  2+a,  b+^,  <*+a,  5+a,  5+a,  3+a,  9+j,  10+a,  li+a,  12+a, 
14+ ,  15+ ,  16+a,  17+a,  19+ ,  20+a 
Saubucus  canadensis  1+a,  2+a,  7+,  9+a,  10+a,  ll+a,  15+,  19+ 

Samoucus  nigra  1+a,  6+a,  8+a,  14+ 

Saouela  comerosana  20- 

Sanguinaria  canadensis  1+a,  2+a,  b+a,  4+a,  5+a,  7+,  8+-,  S  +  ,  11+-,  12+-.,  1 


16+ ,  17 +  ,  1S+,  20+ 

Saponaria  officinalis  1+a,  4+a,  15+ 

Sarraoenia  purpurea  lab 

Sassafras  variifolium  1-,  b+a,  4+a,  5+a,  7-,  8-,  9+,  H+-,  -2+-, 

Sature ja  oc rtensis  1+a,  2+a,  b+~,  6+a,  8+-,  15+,  -S+,  l'+-»  ^'r » 

Satureja  montona  2-a,  17+a,  20- 

Sassurea  I^ppa  20-a 

Scboenocaulor.  of fi circle  20+a 

Scopola  carniolica  20+ 

S-O^ola  Japonica  20+a 
Scutellaria  lateriflora  1-,  16+ 

Secale  cereale  1+,  2+a,  b+a.,  14+,  15+,  16+ 

Senecio  aureus  1+a 
Seuecio  conus  1++ 

Sai.ecio  Cineraria  ll+a 
Serenoa  3errulata  lab 


15- 

20+a 


Sesaoum  aogolense  20+ 
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Sa&amum  inaicum  1-,  2+a,  •*-,  6+a,  10+;.,  11+n,  14- ,  17 2>a 
Sesamum  orientals  -  S.  indicum 
Silpaium  lac  ini  a  tun:  11+ 

Silybum  Marianum  19+ 

Sinapis  alba  1+,  2+a,  3+a,  -*+a,  5+a,  8+a,  11+a,  l-*+,  15+,  16+a,  17+.*,  19  + 
Sinapie  campsstris,  var.  Rapa  1+,  3+n,  14+ 

Sinapis  Junes a  -*+a,  17  +a 

Sinapis  nigra  1+,  2-a,  3+a,  4+a,  5+a,  6+,  8+a,  11+a,  1**+,  15+,  16+a,  17+a,  20* 
Snllacina  rncemcsa  =  Vagr.era  raeemosa 
Solanum  carolir.enso  3+a,  11+a,  16+ 

Solanum  Dulcamara  1+a,  2+a,  3+a,  8+a,  10+a,  11+a,  14+,  16+ ,  17-,  1S  +  ,  20+a 
Solanum  nigrum  1+a,  2+a,  3+a,  8+a,  16+ ,  17+a,  1S  +  ,  20+ 

Solanum  .reatnerilla  1+ 


Solidago  ederc*  il+a 
Spatayeca  foetiaa  1+,  9+ 

Spi^elia  r.arllaaaica  1-,  2+a,  4+a,  6+a,  7-,  8-,  11-a,  lo-,  16+,  20+a 
Stillm.gia  sylvatic.*  ‘*+a,  19+ 

Strycanos  tc-cifera  l-o 
Sympaoricarpos  race-csus  1+a,  18+ 

Symphytum  asperrimum  1+a  _  - 

Syupaytuu  off  icinale.  1+a,  3+,  4+a,  6+a,  6+a,  10+a,  11+j.,  14+ ,  17+u,,  1  +,  2  a 
To. — *rinaus  indica  *±+ab  . 

Icun aoetum  vuigare  1+a,  2+a,  3+a,  4+a,  5+a,  6+a,  9+a,  10+a,  11+a,  12+a,  1%  , 
15+a,  16+ ,  17+a,  18+a,  19+.,  20+a 
I<*raktoganos  iairzii  3a 

Taraxacum  officinale  1+a,  2+c~,  3+a,  5+a,  6+a,  9+a,  10+a,  14+,  lo+a,  a, 
17+a,  20+ 

Tepnrcsia  Vogelii  20+ 

Tnalictrum  foliolosum  20+ 

Taaa  sinensis  1+,  4+,  6-,  14+ 

Tnecbroma  Cacao  1-b 


14+ ,  16+a 
2+,  11-a,  20- 


Tauja  oeciaantolis  1-,  2+a,  15+ 

I-ymus  vulgaris  1+a,  3-a,  4+a,  5+a,  6-,*  8+,  9+,  10+a,  11  a,  1  ,  °  * 

17+ ,  19+ ,  20+a 

Infolium  pretense  1+,  2+a,  3+a,  14+  _ 

Irigonella  Foenum-graecum  1-,  2+,  3+a,  15+ ,  19+ ,  20+ 

Crillium  erectum  1+a,  2+a,  3+a,  6-,  7-,  11+a,  14+ ,  15+ ,  2  +a 
Tri.<jst3vm  porfoliatum  S+,  20+ 

Iritoma  Pfitzeri  •*+ a 
T*iS6ilago  Farfara  11+a,  17+a,  20+a 
lypca  latifolia  1+a 
Ulan  auropaaus  11+a 
UlUuB  fulva  l#a,  3+a, 

Urginea  maritime.  1+a, 
b'stilago  mayais  10+a 
Vagnera  racemes a  1+a, 

Valeriana  off icinalis  1+a, 

20+ 

7  _~.il la  plonif  olia  1— o 
Vjratrum  album  17- 
Varatrum  nibrum  17- 

Varatruia  virile  1+,  3+**,  8-,  1-*+,  16+,  20+a 
Verb^scuii.  Bl^ttaria  3+a,  6+a,  19+-,  20+ 

Verb  os  cum  nigrum  l+~.,  17+a,  19+ 

Vjrbascum  ^~lomoiaes  1+a,  19+ 

Varbascum  taapsiform3  1+a 

Vjrbascum  Tcapsus  1+a,  2+a,  3+a,  6+a,  8+a,  9+a,  10+a,  11+a,  14+,  15+,.  16+.17  + 
19+ 


3+a, 


9+  11+a,  19+  „  ‘ 

2-a,  3+a,  4+a,  6+,  8+a,  9+,  11+a,  16+a,  17+a,  19+, 
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Verbena  bastata  1+a,  3+a 
Verbena  urticifolia  3+a 
Veronica  virginica  1+a,  16+,  19+ 

Vetivoria  zizanioidos  lab 
V 1  buraum  americar.um  20+ a 
Viburnum  Lentago  1+a,  6+a,  16+ 

Viburnum  Opulus  1+a,  2+a,  3+c.,  *+a,  6+a,  8+a,  11+a,  14+ ,  16+a,  19+  ,  5+a 
Viburnum  prunifol'ium  1+a,  4+a,  6+a,  ?-,  9+a,  13+,  16+a,  . 19+ 

Viburnum  rufidulum  6+a,  19+a 
Vinca  major  16+ 

’Vasaingtonia  longistylis  1+a 

Xantnium  cpaciosum  10+a 

Yucca  filamentosa  1+a,  11+a,  19+ 

Zanthoxylum  americanum  1+a,  2+a,  6+a,  7-,  8+a,  11+a,  16+,  19+ 
Zanthoxylum  bungei  20+a 
Zant'aoxylum  Clava-Harculis  15+ 

Zanthoxylum  piperitum  3+a 
Zea  Maya  2+a,  11+a 

Zingiber  officinale  1+a,  2-,  3+a,  4+a,  9+,  16+ab 
Zygadenus  elegans  17+ 
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sirPi&siiTAP.Y  ns: 


•Agremone  rubra  mcxicana  l6+ 

Bollis  perennis  1+  lU- 
Benzoin  aestivale  3+ 

3ikukulla  canadensis  3+  l6- 
Bikukulla  cucullaria  3+  8+  9+  l6“ 

Colosia  cristata  1+  9+ 

Ceratonia  siliqua  1+  9+a 
*Coniun  basilicum  2+ 

*D#>.tura  coerulea  flava  9+ 

•Datura  entocaula  (see  D.  ceratocaula)  8+ 

•Datura  gigantea  8+  9+ 

Dictannus  albura  3+  1*+- 
Grevillea  robusta  1+ 

Gysophila  paniculata  1+  9+  * 

Hepatica  triloba  1+  3+  7+  8+  9+  12+  1^+ 

Lailemantia  iberica  1+  3+ 

Martynia  louisiana  1+  3+ 

Musa  paradis  iaca  9 +a 

Nicandra  physalodes  2+  3+  9+  11+  1^-  15+  l6+  17+ 
Ornithogalun  thrysoides  9+ 

Oxytropis  lamberti  2+ 

Pentsteraon  grandiflorus  1+  9+ 

Pentstenon  laevigatus  digitalis  3+  9+ 

Philadelphus  coronarius  1+  3+  9+  l6+ 

Phoenix  dactylifcra  9+a 
•Pyrus  sacca  =  ( Mai us  sacca)  2+ 

*2heun  giganteum  1+ 

Smilacina  racenosa  =  (Vagnera  racenosa)  1+  3+  9+  lo+ 
Smyphori carpus  racenosus  1+  6+  16+ 

Trinia  hispida  17- 
Trinia  taurica  17- 
Typha  latifolia  1+  3+  8+  9+ 

Vagnera  raceciosa  =  (Snilacina  racenosa) 
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CHAPTER  32 


Medicinal  and  Aromatic  Plants 


By  W.  W.  Stockberger 

Physiologist  in  Drug  and  Poisonous  Plant  Investigations,  U.  S.  Dept. 

of  Agriculture 


The  market  demand  for  the  products  of  medicinal  and  aromatic  plants 
when  compared  with  the  demand  for  staple  products  such  as  cereals,  fruits 
or  vegetables,  is  relatively  very  small,  and  is  not  sufficient  to  make  them 
promising  crops  for  general  cultivation.  Many  such  plants  which  can  be 
grown  and  prepared  for  market  with  little  difficulty,  bring  but  a  small 
return,  and  hence  their  cultivation  offers  little  prospect  of  profit.  A  number 
of  high-priced  medicinal  plants  must  be  given  care  for  two  or  more  years 
before  a  crop  can  be  harvested,  and,  since  expensive  equipment  is  usually 
required  for  their  successful  culture  and  preparation  for  market,  the 
production  of  such  crops  offers  little  encouragement  to  inexperienced 
growers  who  are  looking  for  quick  returns  and  large  profits  from  a  small 
investment  of  time  and  money. 

Requirements  for  Medicinal  Plants. — Several  medicinal  and  aromatic 
plants,  for  which  the  demand  is  fairly  constant,  have  been  profitably  grown 
on  a  commercial  basis,  but  the  success  of  the  growers  has  been  due  largely 
to  the  care  which  they  have  taken  to  produce  a  uniform  product  of  high 
quality.  However,  the  production  of  drugs  of  high  quality  requires  skilled 
management,  experience  in  special  methods  of  plant  culture,  acquaintance 
with  trade  requirements  and  a  knowledge  of  the  influence  of  time  of  col¬ 
lection  and  manner  of  preparation  on  those  constituents  of  the  drug  which 
determine  its  value.  Small  quantities  of  drugs  produced  without  regard  to 
these  conditions  are  apt  to  be  poor  in  quality  and  so  unattractive  to  dealers 
and  manufacturers  that  the  product  will  not  be  salable  at  a  price  sufficient 
to  make  their  production  profitable. 

The  agricultural  conditions  generally  prevailing  in  the  United  States 
and  in  Canada  are  far  more  favorable  to  the  growing  of  medicinal  and 
aromatic  plants  as  a  special  industry  for  well-equipped  cultivators  than  as  a 
side  crop  for  general  farmers. 

The  growing  of  medicinal  plants  in  the  United  States  has  hardly 
passed  beyond  the  experimental  stage,  and  although  several  of  these  plants 
promise  satisfactory  profits  in  suitable  localities,  any  general  attempt  to 
grow  them  on  a  commercial  scale  would  soon  result  in  over-stocking  the 
market.  However,  the  demand  for  such  plants  as  anise,  belladonna,  car- 
•  (424) 
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away,  coriander,  digitalis  and  sage  is  at  present  large  enough  to  make  them 
worthy  of  consideration. 

Anise  ( PimpineUa  anisum)  is  an  annual  plant  grown  for  its  aromatic 
seeds.  It  is  cultivated  on  a  small  scale  in  Rhode  Island,  and  is  suited  for 
localities  similar  in  climate  to  that  state.  The  best  soil  for  anise  is  a  light 
moderately-rich  and  well-drained  loam.  The  plant  is  very  sensitive  to 
unfavorable  weather  conditions,  but  in  a  good  season  the  yield  of  seed 
should  lx*  from  400  to  000  pounds  per  acre.  About  2000  acres  should 
produce  the  average  quantity  of  seed  annually  imported  into  this  country. 
The  price  usually  ranges  front  G  to  8  cents  a  pound. 

Belladonna  ( Atropa  belladonna )  is  an  important  drug  plant  for  which 
there  is  a  steady  demand.  It  has  been  cultivated  in  New  Jersey,  Pennsyl¬ 
vania  and  California,  although  not  very  successfully  from  a  commercial 
point  of  view.  It  is  apparently  better  adapted  to  the  warmer  state's  than 
to  the  colder  regions  where  it  is  likely  to  winter-kill.  Belladonna  thrives 
best  in  deep,  moist,  well-drained  loam  containing  lime.  Sowing  seed  in  the 
field  usually  gives  very  poor  results,  but  sowing  seed  in  the  greenhouse  and 
transplanting  like  tomatoes  is  usually  successful.  The  cost  of  growing 
belladonna  is  high,  owing  to  the  large  amount  of  necessary  hand  labor. 
Five  hundred  pounds  of  dry  leaves  per  acre  is  considered  a  fair  yield.  At 
the  end  of  the  second  year  about  1000  pounds  of  dried  root  per  acre  may  be 
harvested.  The  prices  in  the  wholesale  drug  markets  have  been  from  14 
to  25  cents  a  pound  for  the  leaves  and  from  9  to  18  cents  a  pound  for  the 
roots.  Prices  to  growers  have  been  proportionately  less. 

Caraway  ( Carum  carui )  is  an  annual,  cultivated  for  its  aromatic 
seeds,  which  are  used  medicinally  and  for  flavoring.  It  grows  and  fruits 
well  over  a  considerable  portion  of  the  United  States,  especially  in  the  north 
anil  northwest,  but  its  cultivation  in  this  country  has  never  assumed 
commercial  proportions.  Soil  of  a  somew  hat  clayey  nature  and  containing 
a  fair  proportion  of  humus  and  available  plant-food  is  particularly  suited 
to  caraway,  but  the  plant  generally  grows  well  in  any  good  upland  soil 
which  will  produce  fair  crops  of  corn  or  potatoes.  The  average  yield  of 
seed  per  acre  is  about  1000  pounds.  At  this  rate  about  2700  acres  would  be 
required  to  produce  the  quantity  of  seed  annually  imported.  Anyone 
undertaking  the  cultivation  of  this  plant  might  well  consider  grow  ing  dill 
and  fennel  also.  Caraway  seed  is  valued  at  about  6§  cents  a  pound. 

Coriander  ( Coriandrum  sativum )  is  also  grown  for  its  aromatic  seeds 
and  in  its  requirements-  and  method  of  culture  is  very  similar  to  caraway. 
The  yield  of  seed  is  quite  .variable,  but  from  500  to  800  pounds  per  acre  may 
be  expected.  If  the  average  yield  were  650  pounds  per  acre,  2000  acres 
would  be  required  to  produce  the  quantity  of  seed  annually  imported. 
The  seed  is  valued  at  approximately  3  cents  a  pound. 

Digitalis  or  Foxglove  (Digitalis  purpurea )  is  an  important  drug  plant 
for  which  there  is  a  constant  demand.  The  leaves  are  used  in  medicine. 
Although  widely  grown  in  flower  gardens  as  an  ornamental,  it  has  not  yet 


426 


SUCCESSFUL  FARMING 


been  grown  on  a  large  scale  in  this  country  as  a  drug  crop.  This  plant 
thrives  best  in  ordinary  well-drained  garden  soils  of  open  texture.  Sowing 
the  seed  in  the  field  is  usually  unsuccessful.  For  good  results  they  should 
be  sown  in  seed-pans  or  flats  in  the  greenhouse.  When  danger  of  frost  is 
past  the  plants  should  be  hardened  off  and  transplanted  to  the  field. 
Digitalis  does  not  flower  until  the  second  year,  when  the  leaves  may  be 
collected.  Probably  600  pounds  of  dry  leaves  per  acre  may  be  obtained 
under  favorable  conditions.  The  wholesale  price  of  leaves  ranges  from  8  to 
40  cents  a  pound,  averaging  about  15  cents. 

The  Common  Sage  Plant  ( Salvia  officinalis )  is  easily  cultivated  and 
will  grow  in  almost  any  well-drained  fertile  soil.  There  is  a  good  demand 
for  American  leaf  sage,  which  sells  at  a  considerably  higher  price  than  the 
imported  article. 

The  dry  herb  or  leaves  of  a  number  of  aromatic  plants  form  marketable 
products  for  which  there  is  a  small  demand,  but  as  a  rule  these  plants  are 
grown  for  the  essentiaf  oils  which  they  yield.  The  principal  essential  oils 
produced  in  the  United  States  from  cultivated  plants  are:  peppermint, 
spearmint,  tansy,  wormwood  and  American  wormseed.  The  price  of  im¬ 
ported  sage  is  3  to  5  cents  a  pound.  American  sage  is  usually  a  little  higher. 

Ginseng  ( Panax  quinquefolium )  is  a  fleshy-rooted  herbaceous  plant 
native  to  this  country  and  formerly  of  frequent  occurrence  in  shady,  well- 
drained  situations  in  hardwood  forests  from  Maine  to  Minnesota  and  south¬ 
ward  to  the  mountains  of  Georgia  and  the  Carolinas.  It  has  long  been 
valued  by  the  Chinese  for  medicinal  use,  though  rarely  credited  with  cura¬ 
tive  properties  by  natives  of  other  countries.  Under  cultural  conditions, 
ginseng  should  be  shielded  from  direct  sunlight  by  the  shade  of  the  trees 
or  by  lath  sheds.  The  soil  should  be  fairly  light  and  well  fertilized  with 
woods  earth,  rotted  leaves  or  fine  raw  bone  meal,  the  latter  applied  at  the 
rate  of  one  pound  to  each  square  yard.  Seed  should  be  planted  in  the 
spring  as  early  as  the  soil  can  be  worked  to  advantage,  placed  6  inches  apart 
each  way  in  the  permanent  beds,  or  2  by  6  inches  in  seed-beds,  and  the 
seedlings  transplanted  to  stand  6  to  8  inches  apart  when  two  years  old. 
Only  cracked  or  partially  germinated  seed  should  be  used. 

Ginseng  needs  little  cultivation,  but  the  beds  should  be  at  all  times 
kept  free  from  weeds  and  grass  and  the  surface  of  the  soil  slightly  stirred 
whenever  it  shows  signs  of  caking.  A  winter  mulch  over  the  crowns  is 
usually  essential,  but  it  should  not  be  applied  until  freezing  weather  is 
imminent  and  should  be  removed  in  the  spring  before  the  first  shoots  come 
through  the  soil. 

The  roots  do  not  reach  marketable  size  until  about  the  fifth  or  sixth 
year  from  seed.  When  dug,  they  should  be  carefully  washed  or  shaken 
free  of  all  adhering  soil,  but  not  scraped.  Curing  is  best  effected  in  a  well- 
ventilated  room  heated  to  about  80°  F.  Nearly  a  month  is  required  to 
propdrly  cure  the  larger  roots,  and  great  care  must  be  taken  in  order  to 
prevent  moulding  or  souring.  Overheating  must  also  be  avoided.  When 
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well  cured  the  roots  should  he  ston'd  in  a  dry,  airy  place  until  ready  for 
sale.  A  market  may  be  found  with  the  wholesale  drug  dealers,  some  of 
whom  make  a  specialty  of  buying  ginseng  root  for  export. 

The  price  of  cultivated  ginseng  root,  as  quoted  in  wholesale  drug  lists, 
has  ranged  during  the  past  few  years  from  $5  to  $7.50  per  pound. 

A  detailed  account  of  ginseng  culture  is  given  in  Farmers’  Bulletin 
551,  entitled  “The  Cultivation  of  American  Ginseng.” 

Peppermint  (llfcntha  piperita )  is  frequently  found  growing  wild 
throughout  the  eastern  half  of  the  United  States,  and  can  be  grown  under 
cultivation  on  any  land  that  will  produce  good  crops  of  corn.  It  is  grown 
commercially  with  most  success  on  the  muck  lands  of  reclaimed  swamps  in 
southern  Michigan  and  northern  Indiana.  On  good  land  the  average 
yield  of  oil  per  acre  is  about  30  pounds,  but  as  the  yield  is  variable,  approxi¬ 
mately  15,000  acres  of  land  are  required  to  produce  the  annual  market 
demand.  It  is  valued  at  about  $2.50  per  pound. 

Spearmint  ( Mentha  spicata )  is  very  much  like  ]>eppermint  in  its 
requirements,  but  can  be  grown  successfully  on  a  wider  range  of  soils.  On 
ordinary  soils  the  yield  of  oil  varies  from  10  to  20  pounds  per  acre,  but  on 
muck  lands  the  yield  is  usually  only  a  little  less  than  that  of  peppermint. 
The  annual  market  requirement  for  spearmint  oil  is  about  50,000  pounds. 
The  oil  has  an  average  value  of  about  $3.30  a  pound  and  the  dry  herb  3  to 

4  cents  a  pound.  1 

Tansy  ( Tanacetum  vulgare )  is  a  hardy  plant  which  grows  well  on 
almost  any  good  soil,  but  rich  and  rather  heavy  soils  well  supplied  with 
moisture  favor  a  heavy  growth.  The  yield  of  oil  varies,  but  about  20  pounds 
prr  acre  is  a  fair  average.  The  annual  market  requirement  of  this  oil 
probably  does  not  much  exceed  3000  pounds.  It  is  valued  at  about  $2.60 

a  pound.  _  , 

Wormwood  ( Artemisia  absinthium )  is  a  hardy  plant  which  can  he 

grown  almost  everywere,  but  commercially  it  is  usually  grown  on  fairly 
rich  moderatelv  moist  loams.  It  is  cultivated  on  a  small  commercial 
scale  chiefly  in  Sliehigan  and  Wisconsin.  The  annual  production  of  oil  is 
about  2000  pounds,  which  is  apparently  sufficient  to  satisfy  market  require¬ 
ments.  It  is  valued  at  about  $2.40  per  pound. 

American  Wormseed  ( Chenopodiurn  anthelminticum )  is  a  coarse  weed 
which  grows  well  in  almost  any  soil.  The  yield  of  this  oil  varies,  but 
about  30  pounds  per  acre  is  a  fair  average  and  the  annual  production  is 
about  5000  pounds.  It  is  gaining  in  importance  largely  through  its  use  as 
a  remedy  for  hook-worm!  The  price  ranges  from  $1.40  to  $5.50  a  pound. 

Additional  Equipment.— In  addition  to  the  usual  agricultural  equip¬ 
ment  the  producer  of  essential  oils  must  provide  a  suitable  distilling 
apparatus,  since  such  oils  are  usually  derived  from  plants  by  steam  distilla¬ 
tion.  The  cost  of  setting  up  a  still  will  depend  upon  what  facilities  are 
already  at  hand  and  the  size  and  efficiency  of  the  apparatus  installed.  It 
may  easily  range  from  a  small  sum  to  several  thousand  dollars. 
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Where  successful  production  of  medicinal  plants  has  not  been  demon¬ 
strated  it  should  be  determined  on  small  experimental  plats  before  under¬ 
taking  commercial  plantings. 
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MEDICINAL  PLANT  GARDENS.* 

By  I)k.  W.  VV.  Stockbercer,  Physiologist  in  Charge  of  Drug-Plant 

Poisonous- Plant  Investigations,  Bureau  of  Plant  Industry,  United  ** 
States  Department  of  Agriculture. 

It  is  not  my  intention  in  this  papet*  to  present  a  descripth, 
account  of  medicinal  plant  gardens  in  general,  or  even  to  discu- 
the  more  important  ones  of  this  country,  except  in  so  far  as  refer 
ence  to  them  may  be  necessary  by  way  of  illustration.  I  <|1; 
endeavor,  however,  to  point  out  what  to  me  appear  to  be  son 
popular  misconceptions  concerning  the  scope  and  function  of  su 
gardens,  and  to  suggest  how  they  may  be  made  to  increase  the 
usefulness  to  Materia  Medica  and  Pharmacognosy, 

Eor  the  purpose  of  this  discussion,  medicinal  plant  ganlei 
may  he  regarded  as  falling  under  one  of  two  general  classes,  tl 
first  being  pedagogic,  the  second  industrial.  The  pedagogic  gar,', 
is,  naturally,  an  adjunct  of  a  school  of  pharmacy  or  of  a  hot  an 
garden.  Its  scope  includes  all  medicinal  plants  that  are  adapted  n 
existing  soil  and  climatic  conditions,  supplemented  by  greenhou- 
facilities.  Its  function  is  to  familiarize  students  with  the  habit  an 
appearance  of  the  entire  living  plant,  some  part  of  which  is  iw 
as  a  plant  drug,  to  supply  the  need  for  authentic  specimens  f 
observation  and  demonstration  in  the  classroom,  and  to  turni- 
materials  for  research  work  on  the  morphology  and  chemical  cot; 
stituents  of  drug  plants.  Necessarily  it  will  be  found  desirable  t, 
grow  a  large  number  of  species  in  this  type  of  garden,  but,  own 
to  the  cost  of  maintenance,  the  space  which  can  be  devoted  to  at 
one  species  will  be  very  small. 

The  industrial  garden,  on  the  other  hand,  is  an  adjunct  of  pub!; 
or  private  enterprise,  the  object  of  which  is  to  give  additional  inf, 
mation  concerning  our  agricultural  resources.  Its  scope  is  the  sam 
as  that  of  the  pedagogic  garden,  but  it  differs  very  materialK 
function,  which  is  to  serve  for  the  determination  of  the  adaptahili 
of  medicinal  plants,  not  only  to  soil  and  climatic  conditions,  bn 
to  economic  conditions  as  well.  In  the  industrial  garden  a  larc 
number  of  species  will  be  tested  on  a  small  scale  to  detenni 
whether  the  soil  and  climate  are  suitable  for  their  growth;  then  ti 

*  A  paper  read  before  the  Scientific  Section  of  the  A.  Ph.  A.  at  tl, 
Detroit  meeting,  1914. 
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tew  promising  ones  must  l»e  tried  out  on  an  area  large  enough  to 
yield  reliable  data  on  the  actual  conditions  of  commercial  produc¬ 
tion.  A  considerable  acreage  of  land  is  indispensable  for  this  type 
of  garden  if  the  results  secured  therein  are  expected  to  have  much 
economic  significance. 

I  here  is  no  lack  of  evidence  that  the  general  public  often,  if 
not  as  a  rule,  fails  to  differentiate  the  functions  of  the  pedagogic 
and  industrial  gardens,  since  advice  is  freely  sought  from  both  re¬ 
garding  the  production  of  medicinal  plants  for  the  sole  purpose  of 
deriving  profit  therefrom.  It  is  also  an  open  question  whether  this 
distinction  in  function  is  in  every  case  clearly  understood  by  those 
resjMtnsible  for  the  management  of  medicinal  plant  gardens.  State¬ 
ments  sometimes  unguarded,  or  not  properly  qualified,  and  some¬ 
times  based  upon  inconclusive  and  insufficient  data,  have  on  several 
occasions  inspired  the  imagination  of  writers  for  the  popular  maga¬ 
zines  or  daily  press,  and,  as  a  result,  visions  of  large  and  easy  profits 
have  been  portrayed  under  various  alluring  titles,  as,  for  example, 
“  Big  Profit  from  Drug  W  eeds,”  "  The  Herb  (irower  Has  a  Chance 
at  an  $18,000,000  business.”  "A  Profit  of  One  Hundred  Dollars 
per  Acre  from  Growing  Medicinal  Weeds.”  Moreover,  the  wide¬ 
spread  interest  in  the  possibility  of  growing  medicinal  plants  for 
profit  which  has  been  developed  in  this  country  during  the  past 
decade  has  been  capitalized  by  a  number  of  crafty  promoters, 
who  use  the  mails  and  the  columns  of  journals  and  magazines  to 
disseminate  flamboyant  advertisements  of  the  enormous  profits 
which  may  be  made  bv  growing  certain  medicinal  plants.  Frequently 
the  name  of  the  plant  is  withheld  until  the  victim  has  remitted  from 
one  to  five  dollars,  for  which  he  receives  practically  valueless  instruc¬ 
tions  for  the  cultivation  of  some  plant  poorly  adapted  to  our  eco¬ 
nomic  conditions.  A  typical  get-rich-quick  scheme  of  this  class  is 
explained  thus:  “It  has  to  do  with  a  certain  plant  which- grows 
like  a  weed;  it  is  cut  and  cured  like  hay  and  sells  for  45  cents  per 
]>ound,  which  is  at  the  rate  of  $900  per  ton."  The  investment  of 
one  dollar  brings  the  name  of  the  herb,  with  the  further  information 
that  the  product  of  one  acre  will  sell  for  $1800!  As  a  matter 
of  fact,  the  commercial  cultivation  of  this  plant  is  almost  unknown 
in  the  l  nited  States,  and  there  is  yet  no  established  market  for  the 
\merican  product. 

These  illustrations  will  account  for  the  doubt  which  has  arisen 
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in  my  mind  a§  to  the  propriety  of  purely  pedagogic  gardens  beinv 
used  as  a  basis  for  generalizing  on  the  question  of  drug  grow  in- 
for  profit.  In  agricultural  experimentation  it  is  well  recognize* 
that  the  results  from  small  trial  plots  must  be  interpreted  with  die 
regard  for  the  large  factor  of  error,  which  is  always  present.  Witl 
proper  care  and  attention  it  is  relatively  easy  to  grow  a  luxuriair 
crop  of  any  one  of  a  number  of  drug  plants  on  a  square  rod  <r 
good  garden  soil,  but  what  can  be  done  under  ordinary  agricultura 
conditions  on  one  or  more  acres  can  not  be  calculated  therefron 
by  a  simple  sum  in  arithmetic,”  as  one  writer  has  naively  said. 

There  are  numerous  well-authenticated  instances  in  which  th. 
production  of  some  medicinal  plant  has  resulted  in  a  fair  profit 
but  there  is  yet  no  evidence  at  hand  to  justify  the  belief  that  sati- 
factory  results  can  be  secured  without  some  practical  experiem- 
in  gardening,  some  knowledge  of  the  requirements  of  crude  drug- 
and  due  regard  for  economic  conditions. 

Every  pharmacist  and  physician  is,  or  should  be,  interested  i 
obtaining  crude  drugs  of  highest  quality  and  standard  efficient 
but  material  progress  toward  the  attainment  of  this  end  will  not  b 
favored  by  encouraging  a  large  number  of  persons  to  become  sma 
producers.  The  result  of  small  individual  collections,  varying  widel 
as  to  time,  place,  and  method  of  gathering,  is  seen  in  the  misce. 
laneous  aggregates  all  too  frequently  found  in  our  crude  dru 
markets,  and  unless  a  perpetuation  of  this  condition  is  desirabk 
little  encouragement  should  be  given  to  the  suggestion  that  whoev* 
has  a  small  back  yard  available  may  become  a  producer  of  plai 
drugs. 

The  educational  opportunity  open  to  the  pedagogic  gardens 
almost  limitless.  The  dissemination  of  knowledge  to  countie 
individuals-  not  having  access  to  the  garden  itself  regarding  the  hi 
tory,  geographic  distribution,  methods  of  preparation,  and  uses  * 
crude  drugs  may  be  accomplished  through  illustrated  lectures  an 
carefully  prepared  articles  written  for  the  less  technical  periodical 
Such  misconceptions  as,  for  example,  that  the  production  of  ipeca 
in  New  England  and  vanilla  beans  in  Iowa  is  a  commercial  poss 
bility,  or  that  stramonium  is  produced  by  a  “  melon  weed,”  are  a 
too  prevalent  and  should  be  corrected.  Rut  educational  work  aloti 
this  line  deserves  little  tolerance  unless  inspired  by  some  motiv 
more  commendable  than  that  of  merely  .arousing  interest  in  growin- 
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drug  plants,  otherwise  the  whole  movement  will  sooner  or  later  l»e 
discredited.  Recently  a  reputable  pharmaceutical  journal  published 
an  article  in  which  the  writer  set  forth  at  some  length  the  possibili¬ 
ties  for  the  commercial  production  of  a  certain  drug  plant  in  the 
Southwest.  A  request  for  further  information  brought  forth  from 
this  writer  the  astounding  statement  that  he  had  no  jiersonal  knowl¬ 
edge  of  conditions  in  the  Southwest,  but,  having  grown  this  plant  in 
one  of  the  northern  States,  he  saw  no  reason  why  it  should  not  be 
profitably  grown  in  the  Southwest,  “  on  rocky  and  otherwise  unprofit¬ 
able  land,  on  hillsides  or  arid  desert  soil.”  In  this  case  the  motive  was 
evidently  merely  the  arousing  of  interest,  and  the  writer  mentioned 
displayed  a  fine  disregard  for  the  practical  difficulties  attending  the 
growing  of  the  plant  in  question,  which  sharply  localize  the  areas  on 
which  it  may  be  economically  produced. 

The  time  is  certainly  rijie  for  injecting  into  discussions  and  recom¬ 
mendations  regarding  the  cultivation  of  medicinal  plants  some  of 
the  sanity  and  discrimination  which  characterizes  conservative  busi¬ 
ness  operations.  Such  a  course  is  necessary  if  the  interest  already 
aroused  is  to  be  retained  and  directed  along  lines  productive  of 
beneficial  results.  It  should  be  remembered  that  tbe  expense  of 
agricultural  operation  varies  widely  according  to  location.  In  some 
localities  the  outlay  for  farm  labor  will  be  three  and  one-half  times 
as  much  as  in  others.  Sometimes  we  find  a  low  expense  for  labor 
associated  with  a  heavy  outlay  for  fertilizers,  sometimes  heavy 
expense  for  both  lalxir  and  fertilizers,  and,  again,  low  expense  for 
both.  The  complications  introduced  by  these  factors  alone  render 
it  practically  impossible  to  make  any  safe  general  statement  as  to 
the  profitableness  of  drug  growing.  Furthermore,  two  localities 
separated  by  a  distance  of  less  than  fifty  miles  may  present  a  totality 
of  conditions  so  different  that  a  drug-growing  enterprise  which  could 
probably  be  conducted  at  a  profit  in  the  one  would  with  equal  proba¬ 
bility  fail  absolutely  in  the  other. 

I  do  not  wish  to  be  understood  as  taking  the  position  that  there 
is  no  opportunity  in  the  cultivation  of  medicinal  plants,  for  I  have 
abundant  evidence  that,  given  the  necessary  favorable  conditions,  a 
fair  return  may  be  expected  from  several  drug  crops.  On  the  other 
hand,  I  also  have  abundant  evidence  that  hundreds  of  persons  have 
received  the  impression  that  drug  crops  can  be  grown  by  anybody 
anywhere  at  a  profit  far  in  excess  of  that  to  be  obtained  from  ordi- 
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nary  cultivate^  crops.  I  am  convinced  that  in  some  cases  optimisn 
and  enthusiasm  have  been  allowed  to  outrun  common  sense,  but  it 
in  the  future,  due  consideration  is  given  to  the  fundamental  prin 
ciples  of  agricultural  economics,  I  believe  that  a  rational  attitudt 
toward  commercial  drug-plant  cultivation  may  be  developed. 

The  founders  of  the  several  excellent  pedagogic  gardens  whu 
are  now  maintained  in  connection  with  certain  schools  of  phamiac 
have  inaugurated  a  movement  which  promises  much  for  the  futur 
of  Materia  Medica  and  Pharmacognosy.  It  is  sincerely  to  be  hope 
that  their  example  will  lead  to  the  establishment  of  such  gardens  1 
connection  with  each  of  the  75  or  more  schools  of  pharmacy  in  tl 
United  States,  and  to  an  extension  of  the  scientific  study  of  medicin. 
plants.  The  problems  demanding  attention  are  very  numerous,  hi 
some  of  the  lines  of  study  and  investigation  which  need  to  be  empfi 
sized  are  those  concerning  the  adaptation  and  acclimatization  , 
medicinal  plants,  the  conditions  under  which  the  active  principles 
plants  are  formed,  and  the  behavior  of  the  plants  themselves  urn 
varying  conditions  of  climate  and  culture.  Moreover,  the  selectii 
and  breeding  of  medicinal  plants  not  only  promises  to  yield  resu! 
of  great  practical  importance,  but  also  affords  a  field  for  the  wi<h 
scientific  activity. 

It  is  to  be  regretted  that  at  present  there  is  no  satisfactory  w 
in  which  the  investigations  being  made  upon  medicinal' plants 
different  sections  of  this  country  can  be  properly  correlated  an 
reduced  to  form  for  definite  comparison.  Especially  desirable  i» 
practical  basis  of  correlation  for  studies  of  the  variation  in  pi; 
constituents,  due  in  part,  at  least,  to  differences  in  geography 
location.  When  two  more  or  less  widely  separated  workers  atten 
to  compare  the  results  of  .  their  studies,  it  frequently  happens  tl 
they  experience  the  greatest  difficulty  in  harmonizing  their  resu’ 
This  is  due  in  part  to  differences  in  the  response  which  plants  tna 
when  under  different  environmental  conditions,  in  part.  probal> 
to  variations  in  the  method  of  procedure  followed  in  the  cult! vat i. 
curing,  and  analysis  of  the  plant,  and  in  part,  no  doubt,  to  diffi 
ences  in  the  genetic  relationship  of  the  plants  studied  by  the  resju 
tive  investigators. 

There  seems  to  be  an  opportunity  for  some  arrangement  or  mutt 
agreement  between  the  representatives  of  our  various  medicii 
plant  gardens  under,  the  terms  of  which  multiplicate  samples  of  see  > 
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or  plants  of  common  parentage  could  lie  distributed  for  the  produc¬ 
tion  of  plants  to  he  used  experimentally.  If  under  such  an  agree¬ 
ment  uniformity  of  treatment  throughout  the  processes  of  culture, 
curing,  and  analysis  could  he  secured,  comparison  of  results  would 
he  much  more  profitable  than  at  present,  and  the  tabulation  and  sum¬ 
marizing  of  the  results  of  experimental  work  conducted  along  the 
lines  indicated  in  a  number  of  localities  would  permit  the  drawing  of 
conclusions  having  a  significance  far  greater  than  those  that  can  be 
reached  by  a  single  isolated  worker,  l  he  suggestions  here  offered 
contemplate  nothing  like  a  general  cooperative  investigation,  but 
rather  the  adoption  of  what  might  be  regarded  as  a  standard  method 
of  procedure  analogous  to  official  methods  of  analysis,  etc.  1  he 
tabulation  and  summarizing  of  results  might  weil  follow  individual 
publication,  as  no  other  course  is  likely  to  give  satisfaction. 

In  conclusion.  1  wish  to  say  that  the  resources  of  the  experi¬ 
mental  drug  gardens  of  the  Office  of  Drug-Plant  Investigations. 
Bureau  of  Plant  Industry,  are  open  to  any  school  of  pharmacy  desir- 
ous  of  starting  a  medicinal  plant  garden,  as  are  also  the  facilities  of 
that  office  for  effecting  the  distribution  of  material  for  experimental 
purposes,  and  for  furthering  the  c«  llection  and  compilation  of  data 
on  the  cultivation  of  medicinal  plants  under  great  diversity  in  con¬ 
ditions  of  growth. 

BfkF.AC  OF  Pi- ANT  INIU’STRV, 

United  States  Department  of  Agriculture, 

August  18,  iyt4- 

\  STUDY  OF  S( )ME  ( >F  THE  MHT1K  )DS  Ft )R  THE  DETER¬ 
MINATION  OF  CALOMEL  IN  CALOMEL  TABLETS. 

By  J.  W.  Marden  and  O.  E.  Cushman. 

In  the  determination  of  calomel  in  calomel  tablets  there  is  a 
choice  of  several  methods  of  procedure.  Since  the  composition  of 
calomel  tablets  varies  considerably,  different  methods  apply  better 
to  some  samples  than  to  others,  and  care  must  be  exercised  in  select¬ 
ing  a  method  which  will  give  correct  results  :  many  fillers,  such  as  talc, 
sodium  bicarbonate,  gum  acacia,  confection  of  rose,  etc.,  are  often 
found. 

Possibly  the  most  widely  used  method  for  the  analysis  of  mer¬ 
curous  Tnercury  is  the  gravimetric  estimation  as  the  sulphide.*  In  this 

1  Treadwell- Hall,  Anal.  Chem.,  vol.  ii,  p.  i(>8;  Olsen.  Quant.  Chem.  Anal., 
P-  79- 
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PHYSIOLOGICAL  OBSERVATIONS  ON  ALKALOIDS,  LATEX 
AND  OXIDASES  IN  PAPAVER  SOMNIFERUM* 


Rodney  H.  True  and  W.  W.  Stockberger 


In  the  summer  seasons  of  1902-4,  while  carrying  on  a  series  of 
investigations  on  the  opium  poppy,  the  writers  made  a  number  of 
observations  on  the  occurrence  and  behavior  of  certain  oxidizing 
enzymes  present  in  this  plant.  These  results,  although  verified  by  a 
number  of  repetitions,  were  not  published  at  that  time,  it  being 
then  intended  by  the  writers  to  broaden  somewhat  the  scope  of  the 
investigation  before  bringing  forward  their  results.  However,  the 
continuance  of  the  work  was  subject  to  a  number  of  contingencies 
and  was  not  developed  in  the  manner  anticipated.  Although  much 
has  happened  since  then  that  might  concern  the  interpretation  of  the 
data  then  gathered,  the  facts  themselves  seem  to  point  to  certain 
broad  conclusions  which  now  as  then  are  likely  to  interest  the  plant 
physiologist.  Accordingly,  it  has  seemed  still  in  order  to  present  these 
results  with  this  explanation. 

The  plant  material  here  used  was  grown  by  Mr.  S.  C.  Hood, 
.  scientific  assistant,  from  authentic  seed  at  Burlington,  Veimont,  m 
the  experimental  grounds  of  the  Vermont  Agricultural  Experiment 
Station  in  connection  with  co-operative  work  being  carried  on  between 
that  station  and  the  Bureau  of  Plant  Industry. 

Distribution  of  Oxidases  and  of  Latex  in  the  Plant 

The  oxidase  was  detected  chiefly  by  means  of  the  guaiac  tincture 
test  for  oxidases  of  the  laccase  type  used  by  Schdnbein1  and  many 

v  *  Published  by  permission  of  the  Secretary  of  Agriculture. 

1  Schdnbein,  C.  F.  Ueber  das  Vorkommen  des  th&tigen  Sauerstoffs  in  organ- 
ischen  Materien.  Joum.  Prakt.  Chem.  105:  203-308.  1868. 
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others.  The  peroxidase  reaction  was  studied  chiefly  by  means  of 
the  guaiac  tincture  followed  by  hydrogen  peroxide.  The  guaiac  test 
was  supplemented  by  the  test  with  pyrogallol  and  sometimes  with 
gallic  acid. 

The  presence  of  an  oxidase  of  the  general  type  represented  by  the 
laccase  of  Bertrand  and  by  the  tobacco  oxidase  of  Loew  was  easily 
demonstrated.  This  oxidase  as  found  in  the  freshly  expressed  juice 
gave  a  reaction  with  guaiac  tincture,  pyrogallol  and  gallic  acid.  After 
precipitation  with  an  excess  of  strong  alcohol,  the  solution  obtained 
on  redissolving  the  precipitate  in  distilled  water  gave  an  intense  re¬ 
action.  Rough  tests  showed  that  in  such  solutions  both  the  oxidase 
and  the  peroxidase  reactions  were  inhibited  by  an  exposure  for  four 
minutes  to  a  temperature  of  70°  C.  It  appeared  that  this  limit  varied 
with  the  concentration  and  age  of  the  enzyme  solution.  This  inhibi¬ 
tion  of  the  reaction  made  it  clear  that  the  causes  of  the  color  changes 
lay  in  something  easily  modified  by  heat,  not  in  any  of  the  more  stable 
substances  shown  to  be  capable  of  bringing  about  like  color  changes 
in  the  guaiac  tincture.  It  having  been  seen  in  preliminary  tests  that 
the  oxidase  and  peroxidase  reactions  in  the  different  organs  of  the 
plant  differed  widely  in  intensity,  systematic  data  were  sought  on 
this  point. 

In  order  to  get  evidence  on  the  question  of  distribution  from  fresh 
materials,  the  reagents  were  taken  to  the  field  and  applied  to  freshly 
cut  surfaces  of  the  growing  plants.  Here  the  order  of  intensity  shown 
by  the  guaiac  reaction  agreed  with  that  seen  in  the  discoloration  of 
the  pulp.  The  most  marked  oxidase  reaction  was  always  seen  in  the 
more  active  younger  parts  of  the  plant.  The  fresh  roots  showed  an 
almost  complete  lack  of  oxidase  while  the  buds  and  petals  were 
heavily  loaded  with  it.  The  conclusion  seemed  justified  that  in  this 
plant  the  intensity  of  the  oxidase  reaction  increases  from  the  base 
toward  the  summit  of  the  plant.  Similar  tests  for  the  peroxidase 
reaction  showed  clearly  the  presence  in  all  parts  of  the  plant  of  sub¬ 
stances  causing  this  reaction  and  no  marked  difference  in  intensity 
seemed  to  characterize  any  special  part  of  the  plant  unless  a  greater 
activity  was  seen  in  the  buds  and  flower  parts. 

The  question  immediately  presented  itself  as  to  what  particular 
tissues  or  substances  contained  the  oxidases.  When  the  guaiac 
tincture  was  applied  to  the  cut  surface  of  the  growing  plant,  the  drops 
of  latex  which  instantly  appear  first  gave  the  oxidase  color  reaction 
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and  remained  much  more  intensely  colored  than  the  surrounding 
parts.  When  the  latex  was  gathered  by  allowing  the  exuding  drops 
to  fall  into  a  little  distilled  water  an  intense  oxidase  reaction  was 
likewise  seen.  A  study  of  the  reaction  on  cut  surfaces  of  leaves, 
stems  and  roots  showed  that  the  reaction  was  most  intense  where  the 
latex  was  most  abundant  and  that,  indeed,  as  far  as  could  be  judged 
by  this  crude  method,  the  latex  content  and  oxidase  reaction  ran 
roughly  parallel.  The  petals  seemed  to  form  a  possible  exception  in 
giving  an  intense  oxidase  reaction  while  yielding  little  latex  on  wound¬ 
ing.  However,  the  mass  of  tissue  here  is  small  and  the  very  numerous 
small  branches  of  the  latex  system  may  offer  obstacles  to  the  quick 
and  abundant  outflow  of  the  latex  such  as  would  be  strikingly  seen 
on  the  cut  surfaces  of  the  more  massive  structures. 

Further  interesting  light  on  the  relation  of  the  latex  to  the  oxidase 
reaction  came  from  a  study  of  young  poppy  plants.  Plants  from  30 
to  45  centimeters  tall  on  which  no  flower  buds  had  as  yet  appeared 
gave  no  clear  oxidase  reaction  on  cut  surfaces,  and  the  plant  juices 
wrere  watery  rather  than  milky.  As  the  plants  developed  the  sus¬ 
pended  matter  giving  to  the  latex  its  characteristic  milky  appearance 
increased  and  the  oxidase  reaction  also  appeared  as  already  described. 
Whether  this  coincidence  between  the  degree  of  milkiness  of  the  latex 
and  the  intensity  of  the  oxidase  reaction  has  any  special  physiological 
significance  can  not  now  be  stated.  However,  a  number  of  wild 
plants  having  a  milky  juice  were  tested  in  the  same  way  and  a  strong 
oxidase  reaction  appeared  whenever  the  juice  was  treated  with  the 
guaiac  tincture.  The  addition  of  H202  in  these  cases  gave  a  very 
strong  reaction  for  peroxidase.  The  following  plants  were  tested: 
Euphorbia  maculata,  Sonchus  asper  and  Hieracium  aurantiacum. 

The  study  of  these  reactions  on  fresh  plants  was  supplemented  by 
a  laboratory  examination  of  extracts  prepared  from  different  parts 
of  the  poppy  plant.  Normal  poppy  plants  approaching  maturity 
were  carefully  dug  up,  promptly  and  thoroughly  cleaned  and  quickly 
cut  into  the  following  portions:  Roots,  lower  stems,  leaves,  upper 
stems,  capsules  (immature),  and  flower  buds.  Each  portion  was 
quickly  reduced  to  a  fine  pulp  by  use  of  a  meat  grinder,  placed  in  a 
clean  beaker  similar  in  size  and  shape  to  the  others  used  in  the  series 
and  macerated  over  night  in  a  volume  of  water  proportional  to  the 
weight  of  the  fresh  pulp  and  sufficient  to  cover  it.  On  the  following 
morning  the  various  macerations  were  found  to  have  undergone  a 
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change  of  color  in  the  surface  layer.  The  root  material  showed  but  & 
slight  change  of  color,  a  grayish  tint  being  seen  rather  than  the  reddish- 
brown  color  characteristic  of  the  others.  The  material  from  the  stem 
portions  was  slightly  reddish  brown,  with  a  distinctly  more  intense 
color  toward  the  upper  part  of  the  plant.  This  intensity  further 
increased  in  the  leaf  material.  The  reaction  still  more  intense  in  the 
capsules  was  exceeded  by  the  flower  buds  which  gave  a  most  intense 
color.  The  petals  and  stamens  were  also  shown  by  separate  tests  to 
be  most  active.  Tests  with  litmus  paper  showed  that  the  extracts 
from  the  petals,  lower  stem  and  roots  were  neutral.  All  others 
showed  a  trace  of  acidity.  In  so  far  as  this  evidence  went  it  seemed 
to  indicate  that;  the  oxidase  reaction  was  most  abundant  in  the 
younger,  growing  parts  of  the  plant. 

The  solutions  of  the  different  portions  of  the  plant  after  being 
expressed  from  the  pulp  were  treated  with  three  volumes  of  commercial 
alcohol  and  briskly  shaken.  Precipitation  was  complete  after  several 
hours  when  the  precipitate  was  filtered.  This  precipitate  was  dis¬ 
solved  in  water  as  far  as  possible  but  a  considerable  insoluble  residue 
always  remained.  The  resulting  solutions  when  tested  for  the  oxidase 
reaction  gave  distinct  though  not  strong  oxidase  reactions  which  in 
order  of  intensity  was  nearly  the  reverse  of  the  order  seen  in  macerated 
materials  after  standing  over  night  in  the  beakers. 

This  interesting  result  seemed  to  indicate  several  possibilities. 
If  it  be  assumed  that  the  browming  of  the  surface  layer  of  the  watery 
extract  was  caused  by  the  precipitated  substances  responsible  for  the 
blue  color  in  the  guaiac  tincture  an  apparent  contradiction  in  the  . 
evidence  seemed  to  exist  here.  That  it  may,  however,  be  apparent 
only  seemed  to  follow  from  further  experiments. 

In  the  course  of  the  preparation  of  enzyme-containing  precipitates 
the  ground  pulp  was  macerated  in  wrater  over  night  in  loosely  covered 
beakers.  In  the  morning  a  more  or  less  deeply  colored  brownish 
layer  was  seen  at  the  top  of  the  material.  Portions  of  the  solution 
wrhich  were  carefully  drawn  off  by  means  of  a  pipette  from  this  colored 
layer  and  from  the  uncolored  portion  near  the  bottom  showed  a 
marked  difference  in  their  activity  toward  the  guaiac  solution.  Al¬ 
though  the  color  of  the  superficial  layer  seemed  to  indicate  that  marked 
oxidative  activities  had  taken  place  in  the  region  of  contact  with  the 
air,  but  a  very  faint  oxidase  reaction  was  seen  when  the  reagents  were 
employed.  On  the  other  hand,  the  uncolored  portion  from  the 
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bottom  of  the  beaker  gave  a  strong  oxidase  reaction.  The  cause  of 
the  disappearance*  of  the  oxidase  reaction  from  the  brown  surface 
solution  was  next  sought. 

A  very  active  oxidase  solution  was  prepared  by  quickly  grinding 
up  buds  in  distilled  water  and  filtering  off  the  solid  portions.  This 
solution  which  immediately  began  to  take  on  a  brownish  tinge  on 
exposure  to  the  air  was  quickly  divided  into  two  portions.  One  was 
put  into  a  bottle  which  was  completely  filled,  tightly  stoppered  and 
placed  near  the  bottle  through  which  air  was  being  drawn.  After 
about  20  hours  the  aerated  solution  was  found  to  have  taken  on  a 
dark-reddish  brown  color  suggesting  a  coffee  infusion  indicating  that 
an  intense  action  had  taken  place  under  the  influence  of  the  greatly 
increased  air  contact.  This  solution  showed  an  almost  complete  loss 
of  the  oxidase  reaction  when  tested  with  guaiac  tincture.  The  second 
portion  preserved  out  of  contact  with  the  air  and  which  showed  no 
clear  deepening  of  color  during  the  interval  gave  a  very  strong  oxidase 
reaction.  Both  solutions  wrere  neutral  to  litmus.  It  seemed  to  be  ' 
indicated  that  either  the  oxidase  had  been  exhausted  during  the 
reaction  if  still  present  or  had  been  in  some  way  inactivated. 

It  was  thought  possible  that  products  of  oxidation  that  without 
doubt  had  accumulated  in  the  solution  during  aeration  might  in  some 
way  have  inhibited  the  oxidase  reaction.  Accordingly  an  attempt 
was  made  to  free  at  least  partially  the  supposed  enzyme  from  these 
products.  The  dark  colored  solution  was  treated  with  three  volumes 
of  commercial  alcohol  and  the  resulting  bulky  flocculent  pale-colored 
precipitate  filtered  off  after  about  two  or  thiee  hours.  The  filtrate 
retained  the  brown  color  almost  completely.  The  washed  precipitate 
was  thrown  into  a  volume  of  distilled  water  equal  to  about  half  the 
volume  of  the  original  solution.  As  is  usual  with  such  precipitates  a 
considerable  part  remained  undissolved.  The  solution  obtained 
carried  a  trace  of  color  but  not  sufficient  to  obscure  a  definite  oxidase 
reaction.  Test  with  guaiac  tincture,  however,  failed  to  give  even 
minimum  traces  of  such  a  reaction.  Since  by  the  same  method  active 
oxidases  were  regularly  prepared  from  fresh  material,  it  was  clear 
that  the  process  of  isolation  had  not  destroyed  the  enzymes.  Although 
a  considerable  part  of  the  products  of  enzyme  action  had  without  doubt 
been  removed  no  return  of  oxidase  activity  wras  seen,  a  fact  strengthen¬ 
ing  the  suggestion  that  the  enzyme  was  exhausted  or  inactivated 
through  use.-  It  is  of  course  not  clear  to  what  degree  the  process  of 
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precipitation  and  re-solution  separated  the  oxidase  from  the  oxidation 
products.  In  so  far  as  color  may  be  accepted  as  an  index,  it  seems 
probable  that  a  very  considerable  degree  of  separation  was  effected. 

Taking  all  evidence  into  account,  the  conclusion  was  strongly 
indicated  that  the  enzyme  was  used  up  or  inactivated  during  the 
course  of  the  reaction.  It  is  interesting  to  note  in  this  connection 
the  similar  conclusions  arrived  at  by  Bunzel*  in  his  recent  and  more 
exact  studies. 

In  order  to  get  further  evidence  on  this  point,  a  series  of  experi¬ 
ments  was  made  with  the  juice  of  potato  tubers.  Freshly  prepared 
aqueous  extracts  made  in  the  same  way  as  the  poppy  extracts  gave 
active  oxidase  and  peroxidase  reactions.  The  solutions  darkened 
very  rapidly  on  standing  and  when  tested  after  four  hours  gave  no 
oxidase  reaction.  This  solution  was  then  treated  with  two  volumes  of 
strong  alcohol,  filtered  after  about  an  hour  and  the  precipitate  dis¬ 
solved  in  distilled  water.  The  resulting  solution  gave  no  oxidase 
reaction.  The  conclusion  drawn  from  the  poppy  experiments  seemed 
to  be  strengthened  by  the  evidence  gained  from  the  work  done  on 
potatoes.  This  conclusion  is  hardly  compatible  with  a  catalytic 
explanation  of  oxidase  action. 

It  is  recalled  that  in  the  making  of  opium,  the  crude  material  from 
which  morphine  and  several  other  alkaloids  are  obtained,  the  essential 
process  consists  in  so  scarring  the  full-grown  but  still  green  capsules 
as  to  cause  the  latex  to  run  out  onto  the  surface  where  in  contact  with 
the  air  it  dries  down  from  a  thinly  fluid  milky  juice  to  the  dark  brown, 
gummy  substance  known  as  opium. 

Distribution  of  Alkaloids  in  the  Plant 

In  view  of  the  relations  just  discussed,  it  seemed  desirable  to  ascer¬ 
tain  in  how  far  the  distribution  of  the  alkaloid,  morphine,  might  show 
a  relation  to  the  distribution  of  latex  and  of  the  oxidase  reaction. 
Accordingly,  a  number  of  full-grown  plants  of  the  black-seeded  form 
of  the  opium  poppy  a  meter  or  more  high  were  brought  in  to  the 
laboratory  where  they  were  cut  up  as  quickly  as  possible  into  the 
following  parts:  Roots,  lower  stem,  midstem,  upper  stem,  leaves, 
flower  buds,  and  capsules.  The  capsules  were  approximately  full- 

'Bunzel,  H.  H.  The  measurement  of  the  oxidase  content  of  plant  juices. 
Bulletin  238,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agric.  1912. 
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grown  but  were  still  green  and  full  of  sap.  Each  of  these  portions 
was  separately  ground  to  a  pulp  and  twice  extracted  with  a  hydro¬ 
alcoholic  menstruum.  The  green  weight  was  taken  just  before 
grinding  and  the  pulp  after  extraction  was  expressed  and  again 
weighed.  The  amount  of  crude  morphine  was  then  determined  for 
each  extract  and  calculated  with  reference  to  the  quantity  of  the  plant 
material  which  had  yielded  it. 

The  results  of  the  morphine  determination  are  expressed  in  a 
ratio  of  morphine  present  to  the  same  unit  weight  of  plant  material 
calculated  for  each  of  the  plant  samples.  The  relative  yields  of  mor¬ 
phine  were  as  follows: 

Root . 29.0  Lower  stem ... .  2.6  Midstem....  1.3 

Upper  stem ...  .  2.2  Leaves .  6.1  Buds .  102.0 

Capsules . 42.0 

• 

Some  morphine  was  found  in  all  parts  of  the  plant.  The  roots 
in  which  there  seemed  to  be  but  little  latex  yielded  morphine  in  fair 
quantity,  while  in  all  parts  of  the  stem  the  amount  was  almost  negli¬ 
gible.  However,  the  highest  yield  of  morphine  by  far  was  found  in 
the  buds  and  capsules,  both  actively  developing  structures.  Dis¬ 
regarding  the  root,  the  distribution  of  morphine  in  the  plant  seemed 
to  conform  fairly  well  to  the  distribution  of  oxidases  and  latex  as 
previously  noted. 

The  suggestion  of  a  direct  relation  between  the  oxidases  and  mor¬ 
phine  formation  led  to  a  series  of  observations  on  the  latex  itself. 
It  was  found  that  when  the  latex  flowing  from  the  freshly  incised 
capsules  was  allowed  to  fall  directly  into  strong  alcohol  the  material 
failed  to  respond  to  the  usual  qualitative  tests  for  alkaloids,  while 
similar  samples  collected  at  the  same  time  either  in  water  or  in  a 
petri  dish  where  it  was  allowed  to  dry  gave  all  of  the  usual  reactions 
with  the  common  alkaloidal  reagents.  Fresh  latex  from  the  same 
plant  was  repeatedly  collected  both  in  alcohol  and  in  water  and 
tested  with  the  result  just  described. 

Conditions  of  Alkaloid  Formation  in  the  Plant 

The  results  would  seem  to  be  explained  on  the  assumption  that 
morphine  does  not  exist  preformed  either  in  the  living  plant  or  in  the 
latex  but  .develops  in  the  latter  when  it  is  exposed  to  the  action  of  the 
air  or  in  the  plant  through  oxidation  changes  as  the  tissues  mature  and 
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die.  Apparently  the  oxidase  which  occurs  so  abundantly  in  the  latex 
may  be  credited  with  playing  an  important  part  in  these  oxidations. 
Morphine  was  absent  in  the  solutions  of  the  free  latex  only  when 
oxygen  was  excluded  or  when  the  action  of  the  oxidases  was  inhibited. 

Further  evidence  on  the  part  played  by  the  air  in  the  production 
of  morphine  was  added  as  a  result  of  an  experiment  in  which  fresh 
capsules  of  the  poppy  were  dried  in  an  atmosphere  from  which  air 
(oxygen)  was  excluded. 

Three  uniform  lots  of  fresh  poppy  capsules  of  normal  growth 
were  collected  on  the  tenth  day  after  the  fall  of  the  petals. 

Lot  I  was  spread  out  on  a  bench  at  a  north  window  of  the  labora¬ 
tory  and  allowed  to  dry  by  simple  exposure  to  the  air. 

Lot  II  was  dried  out  in  an  air  bath  oven  at  a  temperature  varying 
between  90  and  ioo°  C. 

Lot  III  was  dried  ctut  in  an  atmosphere  of  C02.  A  Remington 
copper  still  filled  with  C02  was  taken  to  the  poppy  field  where  selected 
capsules  were  cut  off  and  immediately  put  into  the  still  through  a 
suitable  opening.  This  opening  which  was  near  the  top  of  the  con¬ 
tainer  was  tightly  stoppered  except  when  opened  to  receive  the  cap¬ 
sules.  When  the  desired  quantity  of  capsules  had  been  collected,  the 
still  was  brought  back  to  the  laboratory  and  in  large  part  submerged 
in  a  water  bath  in  which  from  8  o’clock  a.m.  to  5  p.m.  the  water  had 
a  temperature  close  to  the  boiling  point.  No  heat  was  applied  during 
the  night.  As  soon  as  the  still  with  its  load  of  capsules  was  in  position 
in  this  water  bath  connection  was  made  with  a  cylinder  of  liquid  C02. 
The  gas  passed  first  through  a  wash  bottle  containing  sulphuric  acid, 
thence  through  a  glass  tube  dipping  into  a  vessel  of  boiling  water  in 
which  the  gas  was  heated.  From  here  it  was  carried  to  the  bottom 
of  the  still  where  it  diffused  among  the  capsules.  The  excess  C02 
and  the  vapor  from  the  drying  capsules  escaped  through  a  small 
opening  in  the  top  of  the  still.  A  continual  flow  of  gas  was  main¬ 
tained  day  and  night  until  the  capsules  were  dry.  When  dry,  the 
capsules  were  collapsed,  brown  in  color,  and  very  brittle. 

The  three  lots  of  material  were  analyzed  by  Mr.  W.  O.  Richtmann, 
at  that  time  pharmacognostical  expert  in  this  bureau.  Those  dried 
in  the  open  air  at  room  temperature  and  in  the  air-bath  oven  were 
found  to  contain  normal  amounts  of  total  alkaloids.  The  lot  dried 
in  the  atmosphere  of  C02  contained  no  aklaloids  at  all. 

An  attempt  was  made  the  following  year  to  repeat  this  experiment. 
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Mr.  Hrxxl  collected  and  dried  two  lots  of  capsules,  one  in  contact  with 
the  air,  the  other  in  an  atmosphere  of  C02.  Unfortunately,  however, 
the  experiment  was  hardly  a  repetition.  Some  of  the  capsules  had 
begun  to  desiccate  before  the  experiment  was  set  up.  An  accident 
occurred  to  the  container  holding  the  lot  drying  in  C02  with  the 
result  that  the  material  was  exposed  for  some  time  to  the  air.  The 
experiment,  however,  was  carried  through.  On  analysis  by  Mr. 
Richtmann  the  air-dried  material  was  found  to  contain  0.064  percent 
crude  morphine,  those  dried  in  C02,  0.032  percent  crude  morphine 
calculated  on  dry  weight  at  about  6o°  C.  W  hen  the  modifying  condi¬ 
tions  just  described  are  taken  into  account,  the  results  obtained  seem 
to  confirm  those  of  the  first  experiment. 

From  the  evidence  at  hand,  we  believe  ourselves  justified  in  tenta¬ 
tively  advancing  the  conclusion  that  morphine  as  such  does  not  exist 
in  the  poppy  but  is  formed  from  a  mother  substance  present  in  the 
latex  through  the  action  of  oxidases  using  the  oxygen  of  the  air. 
It  seems  quite  probable  that  the  mother  substance  consists  of  a  complex 
molecule  which,  under  the  action  of  atmospheric  oxygen  wielded  by 
oxidases,  is  split  along  a  fairly  well  determined  cleavage  line  with  the 
result  that  a  rather  constant  X-containing  product  having  the  consti¬ 
tution  of  the  alkaloid  morphine  arises.  Should  the  reaction  occur 
under  somewhat  different  conditions,  it  set  ms  possible  that  the  lines 
of  cleavage  might  shift  somewhat,  giving  a  different  proportional 
quantity  among  the  many  alkaloids  obtained  from  the  poppy.  When 
oxygen  is  absent  and  presumably  oxidase  action  also,  cleavage,  if  it 
takes  place  at  all,  may  take  place  along  quite  different  lines  with  the 
result  that  no  morphine  appears.  That  other  alkaloids  are  affected 
as  well  as  morphine  is  shown  by  the  entire  absence  of  an  alkaloidal 
reaction  in  the  material  dried  in  C02.  A  certain  kind  of  analogy 
between  this  situation  and  that  seen  in  glucosides  which  are  split 
up  through  the  action  of  enyzmes  is  strongly  suggested. 

Inasmuch  as  physiological  opinion  concerning  the  significance  of 
alkaloids  to  the  plants  producing  them  has  tended  strongly  toward 
the  view  that  they  are  waste  products  of  plant  metabolism,  it  seemed 
desirable  to  carry  the  investigation  further.  Obviously  morphine 
'  itself  can  hardly  represent  to  the  poppy  plant  an  accumulation  of 
N-containing  waste  products. 

It  could  hardly  be  taken  for  granted,  however,  that  all  alkaloids 
stand  in  a  like  relation  to  the  plant  Accordingly,  belladonna  plants 
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grown  on  the  experimental  farm  of  the  Department  at  Arlington  ' 
Farm,  Va.,  were  used  as  material  for  experimental  study.  This  plant 
was  chosen  because  of  the  absence  of  latex  and  because  it  is  a  fair 
representative  of  a  large  and  much  studied  group  of  alkaloid-bearing 
plants.  The  roots,  known  to  be  rich  in  alkaloids,  chiefly  atropine, 
were  dug  in  November,  1905,  quickly  and  carefully  washed,  cut  into 
transverse  slices  from  3  to  6  mm.  thick  and  divided  into  two  lots. 
It  has  been  shown  by  Sievers*  that  there  is  a  wide  range  of  individual 
variation  in  alkaloidal  content  in  belladonna.  The  chance  for  error 
from  this  source  was  reduced  by  dividing  the  slices  of  each  root 
equally  between  the  two  lots. 

One  lot  of  45a  grams  fresh  weight  was  placed  in  a  glass  jar  the 
mouth  of  which  was  closed  except  for  holes  to  permit  the  escape  of 
excess  gas  and  water  vapor.  C02  was  led  from  a  tank  through 
sulphuric  acid,  thence  through  a  copper  coil  immersed  in  boiling  water 
to  give  the  gas  a  greater  water-absorbing  capacity  and  thence  into 
the  bottom  of  the  jar  containing  the  sliced  roots.  The  jar  itself  stood 
in  a  water  bath  kept  at  boiling  temperature  from  9  a.m.  to  4:30  p.m. 
while  the  gas  flow  was  maintained  throughout  the  day.  The  material 
wras  dry  and  hard  on  December  2. 

A  second  lot  was  placed  in  a  similar  jar  likewise  heated  in  a  wrater 
bath,  but  provided  with  a  supply  of  air  instead  of  C02.  Drying  was 
finished  on  November  29  when  the  material  was  hard  and  dry  and 
had  a  pronounced  odor  of  brown  sugar. 

Duplicate  analyses  of  the  powdered  material  made  by  Mr.  W.  0. 
Richtmann  showed  the  following  result: 


Total  Alkaloids  in  Belladonna  Roots 

Total  Alkaloids. 

Treatment  Sample  Percent 

Dried  in  C02  current .  A  0.665 

B  0.665 


Dried  in  air  current 


A 

B 


0.642 

0.625 


These  data  show  clearly  that  the  alkaloidal  yield  of  belladonna 
root  is  not  dependent  on  the  action  of  oxygen  and,  therefore,  is* 
governed  by  physiological  conditions  quite  different  from  those  govern- 


*  Sievere,  A.  F.  Individual  variation  in  the  alkaloidal  content  of  belladonna 
plants.  Journ.  Agr.  Research  I:  129-146.  1913. 
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ing  the  formation  of  morphine.  The  application  of  guaiac  solution 
to  the  freshly  cut  root  produced  a  very  strong  oxidase  reaction,  ap¬ 
parently  most  intense  in  the  cortical  regions.  The  addition  of  hy¬ 
drogen  peroxide  did  not  markedly  intensify  the  color. 

As  far  as  the  evidence  here  submitted  goes,  the  belladonna  alkaloids 
exist  ready  formed  in  the  plant  perhaps  as  accumulated  waste  products. 

Summary 

In  conclusion,  the  results  here  reported  may  be  briefly  summarized: 

1.  It  appears  from  work  done  on  the  opium  poppy,  Papaver 
somniferutn,  that  the  oxidase  reaction  is  most  active  in  the  upper 
parts  of  the  plant,  especially  in  the  floral  structures,  capsules  and 
actively  growing  parts.  The  peroxidase  reaction  shows  less  variation 
in  its  intensity  in  the  different  parts  of  the  plant. 

2.  The  intensity  of  the  oxidase  reaction  roughly  parallels  the  dis¬ 
tribution  of  the  latex  which  in  itself  is  most  active. 

3.  The  oxidase  seems  to  be  either  “used  up”  or  otherwise  in¬ 
activated  during  the  course  of  its  action.  A  like  exhaustion  or 
inactivation  of  the  supposed  enzyme  was  seen  in  the  case  of  the 
oxidase  of  the  Irish  potato.  These  observations  would  indicate  that 
perhaps  the  oxidase  reaction  is  not  due  to  a  catalyzing  agent,  therefore 
is  not  due  to  an  enzyme. 

4.  With  exception  of  the  root,  the  intensity  of  the  oxidase  reaction 
•  runs  roughly  parallel  with  the  alkaloidal  content.  In  the  root,  the 

alkaloid  content  is  relatively  higher  than  the  intensity  of  the  oxidase 
reaction. 

5.  Alkaloids  seem  not  to  exist  as  such  in  the  poppy  plant  but  to 
appear  as  products  of  the  action  of  the  oxidases  on  constituents 
present  in  the  latex  reacting  in  the  presence  of  oxygen. 

6.  The  alkaloids  of  Atropa  belladonna  differ  from  those  of  the 
poppy  in  that  they  are  found  to  exist  in  structures  dried  without  con¬ 
tact  with  free  oxygen  and  seem  to  exist  ready  formed  in  the  plant. 
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Introduction* 

I  he  object  of  this  paper  is  to  trace  the  beginning  and  develop¬ 
ment  of  the  confusion  concerning  the  drug  known  as  pinkroot,  which 
has  made  it  possible  for  an  entirely  unrelated  product  of  extremely 
doubtful  efficiency  to  masquerade  successfully  before  the  drug  expert 
as  well  as  the  drug  dealer  for  many  years  as  the  genuine  article  and 
well  nigh  drive  the  latter  out  of  commercial  existence.  A  specific 
illustration  is  furnished  of  the  possibilities  of  obtaining  reliable 
results  in  revising  and  extending  our  knowledge  of  the  authenticity 
anti  the  sources  of  qur  crude  drugs  through  their  study  under 
cultivation. 

For  the  purposes  of  scientific  experimentation  on  the  action  of 
drugs  in  health  or  in  disease  the  absolute  identity  of  the  material  used 
is  obviously  necessary.  To  secure  the  desired  results  in  his  practice, 
the  physician  must  feel  confidence  in  the  source  of  the  medicinal  suit- 
stances  used.  Crude  drugs  as  they  ordinarily  occur  in  the  market 
fail  too  frequently  to  fulfill  this  requirement  through  the  confusion  of 
the  plants  concerned  or  through  the  willful  introduction  of  sophistica¬ 
tions. 

Hundreds  of  tons  of  crude  drugs  are  produced  and  consumed  an¬ 
nually  in  this  country.  Manifestly  substitution  or  adulteration  in 
this  product  is  a  standing  menace  to  the  public  health.  Yet.  as  this 
paj*er  sets  forth,  plants  of  unknown  und  possibly  deleterious  projier- 

•  Thin  paper  was  prepared  by  Mr  \V.  W.  Stockberger.  Expert  in  Drug  Plant 
Investigations  in  the  laboratories  of  the  Bureau  of  Plant  Industry.  I'.  S.  Depart¬ 
ment  of  Agriculture.  A  brief  synopsis  of  the  subject  matter  of  the  paper  was 
printed  October  ft,  1900.  as  Bulletin  No.  100.  Part  V.  of  the  Bureau  of  Plant 
Industry.  The  publication  of  the  complete  paper  In  the  Pharmaceutical  Review  has 
been  approved  by  the  Honorable  Secretary  of  Agriculture. 

R.  H.  Tuck,  Physiologist  In  Charge. 

Some  time  after  this  work  was  in  manuscript  Mr.  Theo.  Holm  published  an 
Interesting  article  on  the  root  structures  of  SpigeUa.  Phlox,  and  Koellla,  (Amer. 
Jour  Plmrm.,  Dee  1900)  in  which  he  fully  confirms  the  conclusions  reached  in  this 
paper. 
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ties  may  so  far  replace  an  official  drug  plant  as  to  be  confused  with 
the  real  drug  and  in  its  stead  be  made  the  basis  of  study  and  ex¬ 
periment. 

Only  through  cultivation  and  by  bringing  the  plants  to  maturity 
for  exact  identification  was  it  possible  to  determine  with  certainty  the 
interrelationship  of  the  pinkroot,  Spigelia  marilandica  L.  (Fig.  1), 
and  its  adulterants,  a  method  of  procedure  which  recommends  itself 
in  all  critical  study  of  drug  plants. 

HISTORY. 

First  Descriptions  of  the  Plant  Spigelia. 

The  plants  known  by  the  name  of  pinkroot,  and  widely  famed 
for  the  anthelmintic  virtues  of  which  they  were  the  reputed  posses¬ 
sors,  had  long  been  known  to  botanists  and  described  by  them  under 
various  generic  names  before  they  were  erected  into  the  present  genus 
Spigelia  by  Linnaeus.  The  species  now  known  under  the  name 
Spigelia  anthelmia  L.  was  the  first  to  he  noticed  and  was  described  by 
Marcgraf  1  in  1648  and  in  his  “Historiae  Plantarum”  under  the  name 
Arapabaca.  The  exact  locality  from  which  the  plant  was  collected 
and  described  is  not  known,  as  he  says  simply  “a  plant  called  Arapa¬ 
baca  in  Brazil.”  His  account  embraces  merely  a  very  brief  botanical 
description,  as  is  usual  with  the  early  authors.  No  statement  of  the 
distribution  of  Arapabaca  or  of  its  properties  is  given,  but  the  descrip¬ 
tion  is  supplemented  by  a  very  good  colored  plate  which  shows  the 
general  botanical  characters  of  the  plant  and  renders  its  identity 
certain. 

In  1703  Plunder,2  in  describing  new  American  plants,  referred 
to  and  quoted  Marcgraf’s  description  of  Arapabaca.  He  has  been 
erroneously  referred  to  bv  Periera  and  bv  Bonyun  as  the  first,  author 
to  mention  the  Spigelia  anthelmia.  The  latter  author  perpetrates  the 
error  in  an  article  the  purpose  of  which  was"  to  establish  the  prior 
claims  of  S.  anthelmia  on  the  notice  of  the  scientific  world. 

According  to  Bergius *  *  a  contemporaneous  description  of  this 

1  Marcgraf,  O.  Hlatorhu*  Rernm  Naturallum  Rra*illne.  Hletorlae  Plantarum. 
vol.  1,  p.  34,  1648. 

*  Plumler,  C.  Nora  Plantarum  Americana  rum.  Genera.  p.  11.  Turin  nos. 

•  Berglan,  J.  Materia  Met  Ilea  e  Regno  Vegeta  hill.  vol.  1,  pp.  5131 — 9.Y  Stock- 

•  holm.  1778. 


Mgn 


'  1 


History.  3 

'plant  was  made  by  Hernandez  ‘  in  his  work  on  Mexican  medicinal 
plants  in  1651,  where  he  descrilies  under  the  name  “Xivhtotonqui,  seu 
herba  cal  id  a  Totopoeensi”  a  plant  to  which  he  ascribes  numerous 
remedial  projierties.  Since  no  other  author  mentions  this  plant  as 
synonymous  with  S/ngrlia  anthelmia,  and  as  Hernandez's  figure  of 
the  plant  is  almost  devoid  of  characters  suggesting  Spigelia,  his  fle- 
scription  of  its  properties  also  including  a  numlier  not  possessed  by 
that  plant,  we  must  regard  the  correlation  of  Bergius  as  very  doubt-0 
ful.  At  all  events  his  description  is  antedated  by  that  of  Marcgraf. 

Not  far  from  the  time  when  Plumier  commemorated  Marcgraf’s 
name  Arapabaea,  another  term  was  introduced  by  Petiver i * * *  5,  who  gave 
a  short  account  of  its  Imtanical  characters,  and,  liecause  of  the  rela¬ 
tionships  of  the  plant  as  he  understood  them,  called  it  Heliotropium 
bmsilicuni. 

Amid  the  sweeping  changes  in  nomenclature  made  by  Linnaeus* 
in  his  Systems  Naturae,  Plunder's  genus  Arapabaea  disappeared,  and 
on  it  was  founded  the  Linnaean  genus  Spigelia,  so  named  in  honor  of 
Adrien  von  den  Spieghel,  a  Flemish  botanist,  a  professor  at  Padua, 
whose  first  work  was  published  in  1600  and  whose  death  occurred  in 
1625.  It  is  stated  in  Woodville’s  Medical  Botany  4  that  the  American 
sjieeies  was  first  called  I/>nicera  by  Linnaeus,  but  that  lie  afterwards 
ascertained  its  true  characters  and  called  it  Spigelia  in  honor  of 
Spigelius.  This  must  refer  to  the  addition  of  a  new  species,  and  not 
to  the  founding  of  the  genus  as  the  reading  indicates,  since,  as  just 
stated,  the  genus  was  founded  in  17-17,  while  the  first  mention  of 
Spigelia  marilandica  occurred  in  1767. 

In  1751,  writing  in  the  Gentleman's  Magazine,  Browne 5  gives 
an  account  of  the  properties  and  use  of  a  plant  which  he  called 
Anthelmia.  He  says:  “In  some  parts  of  the  island  of  Jamaica  grows 
a  small  plant,  known  in  the  Windward  Islands  by  the  name  of  W'nnn- 
rjrass,  which  I  have  taken  the  liberty  of  describing  bv  the  name  of 
Anthelmia,  as  it  was  a  genus  not  before  known  in,  botany.”  It  ap¬ 
pears  that  at  the  time  this  was  written.  Dr.  Browne  was  not  aware  of 
the  work  of  Marcgraf  and  of  Linnaeus,  by  whom  the  genus  was 

i  Hertiandex.  K.  Iter u m  Me<llciirum  Nova*  Hiepanla*  Tlieeauriin,  p.  2iil.  Itnine. 

651. 

»  Petiver.  Janie*.  Gnxnphylncli  Naturae  et  Artl*.  etc.  tali.  ~>U,  1702 — 170!>. 

»  l.lnnaeiia,  C.  Syntema  Naturae,  ed.  2.  p.  25.  1747. 

*  Woodville  aril  Honker.  .Medical  ISntany.  ed.  .‘1,  p.  1 70,  1  S:12. 

5  Browne.  Patrick.  Account  of  the  Anthelmia.  Gentleinmr*  Maitaxlne. 

21  :5*4— 54«.  1751. 
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founded,  and  that  the  same  plant  had  l>eon  described  bv  Biittner  as 
“Spigelia,  ramis  indivisis,  etc.”  Browne’s  description,  however,  is  of 
interest  because  of  theaccount  of  the  medicinal  properties  and  use  of 
this  plant.  Two  years  later  Linnaeus1,  in  his  Species  Plantarum. 
described  the  first  species  of  the  genus  Spigelia,  and,  recognizing  that 
the  Anthelmia  of  Browne  was  the  same  as  the  Arapabaca.of  Maregraf. 
gave  it  the  specific  name  anthehnut,  since  which  time  the  generally 
accepted  name  for  the  plant  has  l»een  Spiflelia  anthelmui  L. 

Tn  1756  Browne  2  published  an  account  of  this  species  under  the 
name  Anthelminthia  quadripln/lla.  The  change  in  the  generic  name 
from  the  Anthelmia  of  his  earlier  account  was  made  possibly  to  sug¬ 
gest  more  readily  its  anthelmintic  properties.  The  Spigclias  of 
Biittner  and  of  Linnaeus  were  recognized  as  synonyms,  as  was  also 
the  Arapabaca  of  Maregraf  and  Plunder.  It  is  stated  that  this  plant’ 
grows  naturally  in  most  parts  of  South  America  and  that  it  was  cul¬ 
tivated  in  the  gardens  of  Jamaica.  Later  observations  on  the  flora  of 
this  island  have  shown  that  the  plant  is  indigenous  to  Jamaica.  In 
addition  to  the  botanical  description  of  the  plant,  an  account  of  its 
use  and  medicinal  properties  is  given. 

The  common  names  of  this  species  are  not  without  interest,  and 
deserve  mention  here,  since  they  reflect  something  of  the  history  of 
the  species  and  also  suggest  in  several  cases  the  properties  which  the 
plant  is  reputed  to  |>osst>ss.  Thus  we  have  Arapabaca.  Cumana. 
loggerhead  wood ;  Domerara  pinkroot,  and  West  India  pinkrnot.  sug¬ 
gesting  locality:  Brinvilliers.  the  term  applied  by  the  French,  refers 
to  its  poisonous  properties,  while  its  medicinal  properties  are  indi¬ 
cated  by  Spigelie  anthelmintique,  worm-grass.  Verba  de  Bnmbrioes. 
Verba  de  lombriees.  poudre  a  vers,  and  Lombricera  blanca. 

In  the  year  1104.  fifty-six  years  after  Maregraf  had  described 
Arapabaca,  John  l’ay  ;i  published  the  description  of  a  new  plant 
which  afterwards  became  the  second  species  in  the  genus  Spigelia 
under  the  name  Spiqelu i  marilandicn.  The  first  botanical  description 
of  this  plant  as  set  forth  by  Hav  in  hi§  Dendrologiae  is  as  follows: 
“Periclvmeni  Virr/iniani  florc  coccineo  planta  MnrUnndirn 
spicata  erecta  foliis  conjngatis.  P.  Sherard." 


i  I.lmin-UK.  <’.  SiktIcm  I’lanfnrum.  Vol.  1.  |>.  1  -M*.  1 

t  Browne.  Patrick  Tlie  Civil  anil  Natural  Hletory  of  Jamaica.  |i.  I.V.. 
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It  is  very  probable  that  Hay  received  his  specimens  from  Sherard 
and  appended  bis  name  to  the  description  as  an  acknowledgment  of 
the  source  from  which  he  obtained  the  plant,  since  there  is  no  mention 
of  Spigelia  in  the  writings  of  Sherard.  lhe  plant  had  Ix-cn  under 
cultivation  in  Kngland  for  some  years  prior  to  Hay  s  description,  but 
there  is  no  earlier  reference  to  its  systematic  place  by  other  authors. 

Several  facts  of  importance  in  the  .history  of  Hpigtlu i  innrilan- 
diai  are  to  In-  noted  in  the  work  of  Cateshy  1  on  the  I’arolinas.  In  his 
description  he  assigns  a  new  systematic  place  to  the  plant,  as  follows: 
(ientinnn  forte?  quae  lVriclymeni  Virginiani  More  coc¬ 
ci  neo,  etc. 

Cnlesbv  cites  the  work  oT  Hay  just  mentioned  and  is  the  first  to 
give  the  common  name  by  which  the  plant  was  known  in  its  native 
habitat.  This  is  stated  to  Ik-  the  Indian  pink,  and  a  somewhat  de¬ 
tailed  description  of  the  botanical  characters  of  the  plant  and  a  good 
colored  plate  are  features  of  the  work.  Concerning  the  cultivation  of 
the  plant  Cateshy  further  says:  “This  Plant  was  in  Hlossom.  the 
First  id  August  17:18.  in  the  garden  of  Mr.  Christ.  Cray  at  I-nlham, 
and  endures  the  Winter  without  any  Protection.” 

In ‘an  account  or  the  flora  of  Virginia  some  years  later  Crono- 
vius  3  gives  this  plant  the  name  l/micera.  the  name  which  was  first 
used  by  Linnaeus.  Under  the  PrvUuulria  nwno<ninin  of  tiro  norms 
occurs  this  description: 

“ Loiiicati  spicis  terminalibus.  foliis  ovato-oblongis  acuminatis 
distinct  is  sessilibus.  H.  t  i,-g.  LI*. 

The  previous  descriptions  of  Hay  and  Cateshy  are  cited  and  re¬ 
garded  as  synonymous.  Simply  the  Imtanical  description  is  given: 
there  is  no  reference  to  distribution  or  properties. 

In  a  letter  written  about  1T54,  l)r.  John  Lining*  discusses  the 
Indian  pink  and  in  his  formula  for  its  medicinal  use  refers  to  it  as 
“Had.  Anthelmi®  (for  so  I  called  the  Indian  pink). 

In  an  abstract  and  summary  of  this  letter  m  the  Anuenitatcs 
Academic®  4  this  term  is  referred,  to  and  attention  called  to  lhe  fact 
>  <’nt«**l»7  Murk.  The  .Natural  Hl-tory  <*f  Carolina.  Klorhla.  mill  the  U.ilw.nwi 

jgnst 

Kkh.>vi«  i»n<l  Obwrvath.nM  Phy.lcal  an.l  Literary,  vol.  1.  Art.  MV  l-P- 
Kdlnbunr|ji«™:  j  Q  Kpl(re,la  Anthelmla.  Amienltatea  Aia.lemka*  B:  133-147. 
17.18. 
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that  tlu*  Anthelmia?  of  Lining  is  not  the  same  as  the  Anthelmia  of 
Browne.  This  point  was  further  emphasized  by  Dr.  Garden  1  a  few 
years  later  in  his  letter  to  Dr.  Hope,  when  in  observation  2,  after  the 
description  of  the  Indian  pink,  he  says:  “also  the  five-lobed  calyx, 
the  structure  of  the  limb  and  anthers,  the  articulated  style  belonging 
to  this,  separate  it  from  Spigelia.”  The  Spigelia  here  referred  to  is 
the  Anthelmia,  or  the  Spigelia  of  Linnaeus  in  the  sense  in  which  those 
terms  were  used  by  Browne  2. 

The  name  Lonicera  introduced  by  Gronovius  was  adopted  by 
I  dunams  *,  and  appears  in  his  Systema  Natune  as  late  as  1767.  In 
the  body  of  this  work  (ed.  12,  p.  166)  the  plant  is  referred  to  as 
Lonicera  marilandica.  Later,  however,  after  examining  a  specimen 
of  the  plant  with  fruit  sent  to  him  by  Dr.  Hope,  he  decided  that  it 
was  a  true  Spigelia.  and  in  the  appendix  to  the  same  edition  (p.  734) 
gives  the  name  under  which  it  is  now  known,  Spigelia  marilandica. 

Introduction  into  Europe. 

The  time  of  the  first  introduction  into  Euroja?  of  the  two  Spi- 
gelias  is  somewhat  obscure.  Confused  with  the  early  botanical  ac¬ 
counts  of  these  plants  aro  the  references  to  the  discovery  of  their 
medicinal  projiertics,  and  thus  there  have  arisen  divergent  statements 
concerning  their  early  introduction  and  use. 

Hobart  4  is  said  to  have  cultivated  Spigelia  marilandica  in  Eng¬ 
land  in  1694.  This  was  ten  years  before  its  first  description  botani¬ 
cal!  v  and  nearly  fifty  yegrs  before  observations  on  its  medicinal  pro- 
jR-rties  were  recorded  by  Europeans. 

The  earliest  authentic  date  of  the  introduction  of  Spigelia  anthel¬ 
mia  is  that  given  in  Johns* in’s  Gardener’s  Dictionary5.  Here  it  is 
stated  that  the  S.  anthelmia  was  introduced  into  cultivation  in  1759. 
This  was  several  years  after  attention  had  lieen  called  to  the  medicinal 
properties  of  the  plant  by  Browne.  Sprengel  *:  in  the  chronological 
tables  of  his  History  of  Medicine,  assigns  1739  as  the  date  for  the 
introduction  of  Spigelia  marilandica  and  S.  anthelmia.  His  authority 
for  this  date  is  not  mentioned,  but  it  may  have  been  inferred  from 

1  Harden,  A.  An  Account  of  the  Indian  Pink.  Essays  and  Observations  Phy¬ 
sical  (Old  Literary,  vol.  :t.  Art.  X.  |t|>.  145—  158.  1771. 

1  Browne,  P.  Gentleman's  Mainline.  21:544.  1751.  _  _ 

*3  Llnmeus.  C.  Systema  Natune,  ed.  12.  vol.  2,  p.  100.  7B4.  Stockholm.  IiOi. 

*  Alton.  Win.  Hortus  Kewensis,  1:202,  London,  1780. 

*  Johns  >u's  Gardener:*  Dlctlonarv.  p.  020.  new  ed.,  London.  1894. 

«  Hprenjrel,  Kurt.  Hlstotrv  de  la  luwleelne.  4:431.  Pnrls.  1815. 
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•  History.  • 
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Catesby’s  work,  published  in  1738.  The  earliest  date  assigned  by  the 
authorities  cited  in  their  historical  accounts  of  each  of  these  species  > 
is  17-18,  the  date  mentioned  by  Browne  for  S.  anthelmia. 

b  roni  the  records  now  available  it  appears  that  although  the 
Spigelia  marilandica  was  discovered  and  described  much  later  than 
.s’,  anthelmia,  nevertheless  it  was  introduced  to  cultivation  in  Europe 
about  fifty  years  earlier. 

Discovery  of  Medicinal  Properties. 

1  lie  anthelmintic,  properties  of  Spigelia  bad  long  been  known 
and  made  use  of  by  the  native  inhabitants  of  the  West  Indies,  Central 
America,  and  the  southern  United* *  States  before  Europeans  came  to 
a  knowledge  of  its  virtues.  However,  attention  was  early  called  to  its 
efficacy  in  checking  what  threatened  to  become  an  epidemic  of  dis¬ 
orders  among  the  slaves  of  the  planters  in  the  British  colonies,  due,  as 
was  supposed,  to  the  presence  of  worms  induced  by  the  hardships, 
coarse*  diet,  and  irregular  habits  of  living  of  the  slaves.  Dr.  Browne* 
states  that  in  1748  these  disorders  reached  such  a  height  as  to 
threaten  the  ruin  of  many  of  the  planters  by  the  loss  of  their  slaves. 
He  introduced  the  S/ngelia  anthelmia  in  his  practice  at  that  time  and 
after  observing,  its  good  effects  in  curing  many  cases  which  it  was 
feared  would  terminate  fatally,  he  was  so  impressed  with  the  value  of 
the  plant  medicinally  that  he  felt  constrained  to  make  public  its 
description,  effects-  and  the  manner  of  its  use.  Hughes3,  whose  work 
appeared  a  year  earlier  than  that  of  Dr.  Browne,  also  refers  to  the 
early  use  of  this  plant  and  commends  it  as  a  powerful  anthelmintic. 

The  earliest  mention  of  the  vermifuge  virtues  of  Spigelia  mari- 
lantlica  is  that  made  by  Catesby  *  in  1743.  After  describing  this  plant, 
which  he  calls  the  Indian  pink,  he  says:  “A  Decoction  made  of  this 
Plant  is  good  against  Worms.”  It  seems  to  have  been  known  to  the 
medical  profession  and  in  general  use  as  a  domestic  remedy  for  a  long 
time  prior  to  the  publication  of  Cateobv’s  work,  for  in  a  letter  written 
by  Dr.  Lining3,  of  Charleston.  S.  C.,  to  Dr.  Whytt,  in  1754,  it  is 
stated  that:  “It  has  been  for  many  years  used  in  this  part  of  the 

t  Hprenjcel,  1.  c..  5 : 494 — 195.  ' 

2  Browne.  P.  Gentleman’*  Mainline,  I.  c.,  1751. 

s  HuKlten.  G.  The  Natural  Hintory  of  Barbadoe*.  p.  280,  1750. 

«  Cateaby.  M.  The  Natural  Hlotory  of  Carolina,  vol.  2,  p.  78,  London,  1748. 

*  Lining*  .1.  Efwa.vH  and  Obaervatlons  Physical  and  Llternry,  1:886,  Edin¬ 
burgh,  1754. 
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world,  not  only  by  all  the  practitioners  but  likewise  universally  by  the 
planters.’*  Another  Charleston  physician,  Dr.  Garden  l,  in  his  first 
letter  to  Dr.  Hope,  which  was  written  about  1763,  says:  “About  forty 
years  ago  the  anthelmintic  virtues  of  the  root  of  this  plant  were  dis¬ 
covered  bv  the  Indians,  since  which  time  it  has  been  much  used  by 
physicians,  practitioners,  and  planters.”  From  this  it  appears  that 
the  Indians  communicated  a  knowledge  of  its  properties  to  the- whites 
about  1723.  .How  long  they  had  possessed  this  knowledge  can  not  be 
determined,  but  evidently  they  had  used  the  plant  long  enough  to 
have  a  very  high  regard  for  its  virtues,  for  according  to  Barton  2 
“The  Cherokee  Indians  have  so  high  an  opinion  of  this  plant,  that  it 
would  sometimes  be  dangerous  for  a  person  to  be  detected  digging  it 
up,  to  carry  it  out  of  the  country.” 

By  the  letters  of  Lining  and  Garden,  the  medicinal  properties  of 
Spigeliu  marilandica  were  widely  exploited  in  Europe,  about  1754, 
and,  largely  on  the  authority  of  these  practitioners,  who  reported  such 
excellent  results  attending  its  use,  it  was  admitted  to  the  London 
Pharmacopoeia  in  1788. 

Eaki.y  Confusion’  of  Spigema  Axtiielmia  *and  Spigklia  Maki- 

LAXDICA. 

The  almost  simultaneous  introduction  into  Eurwpe  of  Spigelia 
anthelmia  and  8.  marilandica  as  anthelmintics  caused  them  to  be 
frequently  mistaken  one  for  the  other.  ’  Xo  doubt  Dr.  Lining  was 
acquainted  with  the  account  of  the  .lamaica  species  by  Dr.  Browne, 
for  in  his  writing  on  the  one  used  in  the  Carolinas  he  designated  it  as 
Anthelmia,  the  same  term  Dr.  Browne  had  used  in  describing  the 
former.  This  similarity  of  name  may  account  for  the  confusion  with 
regard  to  which  of  the  plants  Broeklc6by  *  used  so  successfully  in  his 
practice.  Writing  at  Tendon  in  1764  he  says:  “In  some  cases  *  *  * 
fof  worms  |  I  had  recourse  to  the  Anthelmia  or  Indian  Pink  *  * 

He  was  so  impressed  with  its  virtues  that  he  recommended  it  to  the 
Faculty  of  London  and  says  further:  “Dr.  Hinckley,  one  of  the  phy¬ 
sicians  to  Guy’s  hospital,  has  prosecuted  farther  experiments  with  this 
plant,  which  he  calls  Carvophvllum  Americanum  Anthelminticum.” 

1  Garden,  A.  Kmhkvk  mul  Observation*  Plijratcftl  and  Literary,  3:145 — 1.">S. 
1771. 

»  Barton.  B.  8.  Collection*  for  an  K**ay  toward*  a  Materia  Medlca.  p.  HS. 
ed.  8,  1810.  „„  . 

*.  Brocklenby,  Richard.  Oeconomleal  and  Medical  Observation*,  p.  2«2.  Lon¬ 
don,  1704. 
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He  credits  Dr  Lining  as  being  the  first  medical  writer  that  he  has 
known  to  mention  the  anthelmintic  virtues  of  the  root  He  was  evi¬ 
dently  not  acquainted  with  the  writings  of  Catesby  previously  cited. 
A  number  of  medical  writers,  among  whom  are  Sprengel,  Woodville, 
and  Murray,  probably  influenced  by 'the  use  of  the  name  Anthelinia, 
c.te  the  statements  made  by  Brocklesby  as  confirming  the  virtues  of 
Spigeha  anthelinia,  hut  a  careful  reading  of  his  text  discloses  no 
reference  to  that  species.  On  the  other  hand,  his  use  of  the  term 
Indian  pink,  the  reference  to  Dr.  Lining's  work,  and  the  name 
given  b\  Hinckley  are  evidence  that  he  used  the  Spigelia  inarilandica, 
and  to  this  species  his  observations  should  l>e  credited. 

h  rom  the  name  proposed  by  Hinckley  for  this  s|>ecies  may  have 
originated  the  term  Radix  caryophi/llar.  sometimes  erroneously  used 
in  dealers  lists  to  denote  Spigelia  inarilandica. 

Another  element  of  confusion  lietween  these  two  s)K* *cies  was  in¬ 
troduced  in  1823  when  Feneulle1  published  a  chemical  analysis  of 
what  was  supposed  by  him  to  Ik*  Spigelia  anthelinia.  an  analysis  which 
the  dictum  of  later  years  accords  to  S.  inarilandica. 

Feneulle’s  description  of  the  roots  used  in  his  analysis  furnishes 
one  of  the  strongest  evidences  that  he  had  Spigelia  marilandica.  lb* 
says:  “Leur  coleur  est  braune;  cites  out  une  odeur  aromatique  pen 
marquee ;  leur  saveur  est  amere,  mais  plus  decidement  astringente.” 
Another  consideration  is  his  reference  to  the  United  States  as  the 
place  where  its  use -originated,  as  follows:  ‘“La  spigelie  est  la  Spigelia 
anthelinia  de  Li  une,  il  paralt  que  c’**st  aux  Etas-Unis  on  on  a  com¬ 
mence  a  l’emplover.”  Madiana 2,  who  had  traveled  extensively  in 
North  America,  never  satf-  Spigelia  anthelinia  growing  or  in  the  col¬ 
lections  in  the  shops.  He  states  that  Spigelia  inarilandica  is  the  only 
species  .used  in  the  United  States,  that  the  commerce  of  America  only 
furnishes  a  product  with  roots,  stem,  leaves,  and  flowers,  which  are 
the  subject  of  the' work  of  Feneulle.  He  further  states  that  Spigelia 
'anthelinia  is  not  exported  to  Europe  except  perhaps  in  the  form  of  a 
siruj)  which  is  bottled  by  the  negresses  of  the  West  Indies,  and  that  it 
keeps  badly  and  is  not  in  good  repute  with  the  medical  practitioners 
of  the  Continent. 

*  Feneulle.  H.  Amtlyw  <le  In  HpIgSlIe  ivntbelniintiilque.  Journal  de  l’liurmm-ie 

et  de*  Selence*  Accemiolrew,  9:197,  1823. 

*  Rlcord-Mndlnnn,  J.  B.  Recherchew  et  Experience*  «nr  leti  PoIhoiik  d’Amlrlque. 

ler  Memoir  On -Brlnvllllent.  Bordeaux.  1820. 
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Later  times  have  brought  the  confusion  of  unrelated  plants  with 
Spigelia  marilandica  through  their  introduction  as  adulterants.  How- 
one  of  these,  Ruellia  ciliosa  Pursh,  has  been  figured  and  described  as 
Spigelia  itself,  and  how  Ruellia  in  turn  has  been  mistaken  for  Phlox 
ovata  L.  ( Phlox  Carolina  L.)  and  so  described  and  figured  as  an 
adulterant  of  Spigelia,  will  be  fully  discussed  later. 

Chemical  Researches. 


The  first  chemical  study  of  Spigelia  anthclmia  was  made  by 
Ricord-Madiana  1  in  1826.  That  he  had  a  plant  different  from  the 
one  investigated  by  Feneulle  appears  from  his  statement  of  the  ap¬ 
pearance  and  properties  of  "the  roots,  which  were  branched  and  hairy, 
•  covered  with  a  brown  epidermis,  white  inside,  and  of  a  repellant  odor. 
The  fresh  root  was  not  found  to  be  bitter,  acrid,  and  astringent  as  was 
observed  by  Feneulle  in  flie  Spigelia  examined  bv  him. 

The  methods  used  by  Madiana  were  the  same  as  those  employed 
by  Feneulle.  All  parts  of  the  plant  were  subjected  to  analysis  and  he 
determined  in  the  leaves  and  in  the  root  the  following  constituents: 
Leaves:  Chlorophyll,  volatile  oil,  abundant  mucus,  wax,  stea¬ 
rin,  gallic  acid,  a  black  gummy  mass  not  bitter  but  nauseous, 
lignin,  malates  of  potassium,  lime,  and  other  mineral  salts. 
Roots:  Fat,  stearin,  wax,  resin  in  very  small  amount,  mucus, 
albumin,  gallic  acid,  carbonate  and  chloride  of  potassium :  sul¬ 
phate,  Bubearbonate,  and  phosphate  of  lime;  oxid  of  iron, 
silicia,  lignin. 

Madiana  notes  especially  the  absence  of  a  volatile  oil  and  of  a 
bitter  substance  in  which  according  to  Feneulle  the  vermifuge  action 
*  resided. 

Recently,  in  1896,  Boorsma 2  made  a  careful  study  of  S/rigelia 
anthehnia  in  search  of  an  active  principle  which  would  account  for 
its  toxic  effects.  He  succeeded  in  isolating  an  alkaloid  resembling  in 
its  action  gelsemine  and  strychnine. 

In  isolating  the  alkaloids  Boorsma  find  sought  for  a  volatile 

active  principle  by  distilling  a  mass  of  fresh  herb  and  shaking  out  the 

distillate  with  ether.  After  evaporation  of  the  ether  extract  the  resi- 

>  Rtcord-Mndlana,  1.  c.  _  „  „ 

*  Boorsma.  W.  O.  Nadere  Reaultateu  van  liet  iloor  Dr.  W  .  G.  Boonjnia  ver- 
rlcht« -Onderioak  naar  de  plantanatolfen.  Meded*elinnen  nit  Bulteniorx  a  land* 
Plantentnln.  XVIII.  1S9«. 
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ilue  consisted  in  part  of  featliery  crystals  soluble  in  acidulated  water 
and  having  a  feeble  reaction  to  the  common  alkaloidal  reagents,  but 
possessing  practically  no  poisonous  properties.  The  liquid  remaining 
after  the  separation  of  the  ether  extract  was  acidulated  and  evapor¬ 
ated  to  a  small ' residue.  This  gave  absolutely  no  alkaloid  reactions 
and  also  was  not  found  to  l>e  poisonous.  Boorsma  therefore  concluded 
that  the  plant  does  not  contain  a  volatile  alkaloid. 

In  his  research  for  fixed  alkaloids  Boorsma  used  alcoholic  ex¬ 
tracts  of  the  fresh  plant  which  were  partially  soluble  in  water  acidu¬ 
lated  with  acetic  acid.  The  aqueous  solution  was  then  purified  with 
basic  lead  acetate,  concentrated  by  evaporation  and  shaken  up  with 
chloroform  so  long  as  it  would  take  anything  from  the  alcohol.  The 
chloroform  extraction  was  much  more  perfect  when  the  solution  was 
made  alkaline  with  ammonia.  After  evaporation  the  chloroform  left 
a  hrbwnish  sticky  residue,  intensely  bitter  .to  the  taste  and  largely 
though  not  entirely  soluble  in  acidulated  water.  It  is  insoluble  in 
pure  water,  ether,  carbon  disulphid,  and  petroleum  ether. 

Solutions  of  the  alkaloid  were  not  found  to  lie  very  sensitive  to 
the  general  alkaloidal  reagents.  In  a  concentration  of  1  i>er  cent,  only 
a  slight  cloudiness  appeared.  More  abundant  precipitates  were  ob¬ 
tained  bv  the  use  of  iodin  potassium  iodid.  and  phosphotungstic  acid. 
It  has  no  verv  distinctive  color  reactions.  Nitric  acid  dissolves  the 
alkaloid  with  the  development  of  a  yellow  color.  Sulphuric  acid  with 
cerium  oxid  gives  a  dirty  brown  coloration,  as  does  also  Frbhde’s 
reagent  and  sulphuric  acid. 

The  alkaloid  was  extremely  hitter,  and  physiological  tests. showed 
that  it  jtossessed  remarkable  toxic  properties.  On  frogs  it  produced 
not  tetanic  but  spinal  paralysis.  The  hypodermic  injection  <>l  <*.•>  mg. 
was  found  to  lie  lethal  to  guinea  pigs. 

As  Dudley  had  already  used  the  term  “spigeline”  to  designate 
the  new  volatile  alkaloid  isolated  by  him  from  Spigelin  marilandka. 
Boorsma  proposed  for  the  alkaloid  isolated  by  him  from  S/iigelia  an- 
Ihelmia  the  name  “spigeliine.” 

Within  recent  years  another  species  of  Spigelia  has  attained  a 
place  in  the  Mexican  Materia  Medica  *.  This  is  Sjngelia  longiflora 
Mart.  &  Gale,  known  to  the  natives  as  “sangre  de  Toro”  and  ‘A  erba 

•  Nuevn  Harmncupon  Mcxirnim,  oil.  S.  p.  !*+,  INici. 
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del  burro."  1 1  is  used  medicinally  as  a  suecedaneum  for  S.  anthelmUi. 
(’ordoro1  has  studied  the  chemistry  of  the  plant  and  finds  a  volatile 
alkaloid  by  the  same  methods  used  by  Schloessing  in  isolating  nico¬ 
tine  and  by-  Dudley  in  obtaining  “spigeline.”  A  very  small  quantity 
of  the  plant  extract  proved  very  poisonous  to  animals.  Its  extremely 
poisonous  properties  have  prevented  the  collection  of  any  positive  data 
as  to  its  value  as  an  anthelmintic.  It  is  believed  that  the  risks  at¬ 
tending  its  use  as  such  are  not  compensated  bv  the  possible  good 
effects  to  Ik* *  obtained. 

Sjngelid  inarilandiai  has  Ik*cii  the  subject  of  several  chemical 
researches,  the  first  of  which  was  made  by  Feneulle  in  1  «S'2 A.  Wacken- 
rodcr  *,  Stabler3,  Dudley4-  and  Boynton''  have  also  made  proximate 
analyses  of  this  plant,  but  their  results  are  discordant  and  their  work- 
on  the  whole  yields  but  an  imperfect  knowledge  of  its  chemical  pro¬ 
perties.  A  somewhat  detailed  account  of  these  researches  is  given 
later  in  the  account  of  the  true  pinkroot. 

Origin  of  Thadk  Varieties  ok  Pinkroot. 

The  species  of  pinkroot  ( Spigelia  anthehnia)  which  early  at¬ 
tained  great  repute  as  a  domestic  medicine  among  the  natives  and 
laborers  of  British  Guiana,  particularly  along  the  east  and  west  coasts 
of  Demerara  and  on  the  banks  of  the  rivers  there,  received  the  name 
Demerara  pinkroot.  a  term  which  is  yet  frequently  used  when  it  i- 
desired  to  distinguish  this  species  from  the  pinkroot  occurring  in  the 
1'nited  States.  Mention  is  made  of  this  species  by  Bonyun®.  who 
states  that  in  preparing  this  plant  for  sale  it  is  pulled  up  by  the  roots 
in  a  green  state  and  the  seeds  stripped  off.  and  then  it  is  carefully 
cleaned,  dried  in  the  sun,  and  packed  in  bundles. 

The  variable  and  sometimes  poisonous  action  of  the  Spigelui 
marilandica  has  frequently  been  attributed  not  to  the  presence  of 
harmful  substances  in  the  plant  itself,  but  to  its  admixture  or  adul¬ 
teration  with  other  roots  possessing  deleterious  properties.  In  1819 
Ewell after  reciting  a  case  in  which  the  use  of  the  Carolina  pink¬ 
root  had  been  followed  by  an  affection  of  the  eyes,  says:  “Then  use 

•  Baton  para  III  Materia  Medlcn  Mexieaaa,  part  1.  p.  251.  1X04. 

a  Wackenrialer,  H.  G.  F.  I)e  Anthelminthic!*.  p.  32,  1H26. 

s  Stnhler.  R.  H.  On  Spiitelia.  Proc.  Amer.  Pliarm.  Arnoc..  <5:132—134.  IK.,. 

*  Ducllv.  W.  I.,  Preliminary  Notice  of  a  New  Volatile  Alkaloid.  Amer.  I  hen. 
Jour..  1:154 — 155.  1K7U — so.  ‘ 

*  Boynton.  W.  C.  Laboratory  Notes.  Amer.  Jour.  Pharin..  ol* ls.st. 

•  'Bonyun.  On  Splicelia  Anthelmln.  Pharm.  Jour.,  5:354 — 355.  1X4<>. 

t  Ewell.  James.  The  Medical  Companion,  p.  <405,  1319. 
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th«*  tops  onlv,  as  it  is  supposed  tho  deleterious  effects  are  in  conse¬ 
quence  of  some  other  root  being  attached  to  it.”  After  discussing  the 
probability  of  the  Carolina  pinkroot  possessing  |>oisonous  properties, 
Host  1  says:  “It  is  also  remarked  that  all  the  bail  effects  that  have 
been  oliserved  in  the  use  of  this  article  have  l*een  caused  bv  another 
plant  which  is  inadvertently  or  fraudulently  collected  and  sold  mixed 
with  the  spigelia.”  It  is  thus  evident  that  the  idea  was  early  preva¬ 
lent  and  growing  that  much  of  the  so-called  Carolina  pinkroot  for 
sale  in  the  drug  markets  was  adulterated  with  some  other  plant  of 
unknown  origin. 

A  tacit  admission  of  the  substitution  of  some  plant  with  un¬ 
known  but  probablv  harmful  properties  is  made  by  Brown  when  on 
prescribing  a  tincture  of  pinkroot  in  a  worm  mixture  he  says:  “Be 
cautions  to  get  good  pinkroot,  as  much  of  the  plant  sold  for  pinkroot 
by  the  druggists  is  poisonous.”  In  the  early  sixties  it  was  observed 
that  the  invoices  of  pinkroot  received  from  Tenncsse  were  composed 
largely  of  an  unknown  root  which  was  recognized  as  differing  essen¬ 
tially  from  Spigelia.  So  persistently  was  this  root  offered  as  pink¬ 
root  by  the  collectors  of  Tennessee  that  it  soon  formed  a  trade  varietv 
which  was  indicated  by  the  name  Tennessee  pinkroot  or  East  Ten¬ 
nessee  pinkroot.  a  term  which  is  still  in  use  by  dealers  in  crude  drugs. 

The  late  Professor  Maiscli  :  stated  in  1383  that  the  Spigelia 
which  was  commonly  sold  twenty-five  years  before  had  entirelv  dis¬ 
appeared  from  the  market  and  that  its  place  had  been  taken  by  the 
much  smaller  roots  of  Spigelia  inarilandirn  and  by  one  or  more 
s|M-cies  of  Phlox.  Some  have  inferred  from  this  change  in  the  ap¬ 
pearance  in  the  crude  drug  that  S  pi  gel  in  avllielmia  was  first  used  in 
the  1'nited  States  and  was  afterwards  supplanted  bv  Spigelia  wari- 
landira.  That  this  was  not  the  case  Incomes  evident  when  it  is 
noted  that  Spigelia  anthelmia  was  not  known  in  the  United  States, 
that  it  was  not  an  article  of  commerce,  and  that  clear  evidence  of  the 
knowledge  and  use  of  the  Spigelia  inarilandirn  is  afforded  by  the 
writings  of  Garden,  Lining,  and  others. 

When  the  source  of  supply  from  the  Southern  States  was  cut  off 
by  the  civil  war  it  is  not  improbable  that  the  major  part  of  the  market 
supply  at  the  north  was  obtained  from  Tennessee,  and  since  the  roots 


1  K<wt.  .1.  The  Element)*  of  Materia  Medica  mill  Thera  pent  lex 
i  Brown.  O.  Bhelpx.  The  Complete  Hrrlmlixt.  p.  111.".  l.xr.T 
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of  robust  specimens  of  East  Tennessee  pinkroot  are  larger  than  those 
of  Spigelia,  Profesor  Maisch  ma_v  have  had  material  from  that  source 
in  mind  when  he  referred  to  the  size  of  the  roots. 


Tiikory  That  Tiik  Carolina  Phlox  Was  An  Adulterant. 

Hesjionsibility  for  the  probably  erroneous  statement  that  species 
of  Phlox,  particularly  Phlox  ovata  L.  (Phlox  Carolina  L.),  were  sub¬ 
stituted  for  Spigelia  cap  not  be  tixed  with  certainty.  The  Wallace 
Brothers,  of  Statesville,  X.  C.,  are  said  to  have  identified  the  East 
Tennessee  pinkroot  under  the  above  name.  Professor  Hvams  claimed 
that  he  had  made-a  similar  identification  for  which  he  had  not  re¬ 
ceived  due  credit.  Maisch  had  in  his  collection  samples  labeled  in  a  • 
manner  indicating  that  he  believed  them  to  be  Phlox.  Recent  in¬ 
vestigations,  however,  show  quite  clearly  that  Phlox  orala  does  not 
occur  as  a  substitute  for  Spigelia.  This  subject  is  discussed  in  some 
detail  under  the  head  “Minor  Adulterants  of  Spigelia,’"  and  the 
botanical  source  of  the  false  pinkroot  is  shown  to  be  a  species  of 
Ruellia  in  the  discussion  of  “East  Tennessee  Pinkroot.* *’ 


Anatomical  Studies. 

The  plant  family  Loganiaceac  to  which  the  Spigelias  lielong,  has 
l»een  the  subject  of  numerous  and  extensive  researches.  The  Spigelias. 
however,  have  been  much  less  studied  than  other  allied"  genera,  as 
IStri/clinos,  for  example,  and  then  frequently  only  as  accessory  to  some 
other  work.  The  formation  of  internal  phloem  in  the  Logamaceae 
was  pointed  out  in  1875  by  Yesque  \  but  he  laid  small  stress  on  this 
phase  of  his  observations.  He  states  that  this  tissue  is  composed  of 
bast  parenchyma  and  very  large  sieve  tubes  extending  far  into  the 
pith.  H£rail 2  devoted  a  large  part  of  his  research  on  the  anatomy 
of  the  stem  of  dicotyledons  to  the  internal  phloem,  for  which  he  pro- 
jtosed  the  name  “liber  medullnire,”  for  he  lielieved  that  it  was  always 
medullary  in  origin.  With  respect  to  the  Loganiaceac  he  says  that 
the  normal  phloem  is  always  much  reduced,  not"  to  say  wanting,  in 
certain  species.  Outside  of  this  occurs  the  tricycle  forming  a  band 
composed  of  numerous  layers  of  cells.  Those  of  the  exterior  are 

l  Vesque,  J.  Mlmolre  mir  l'Aniitoml«*  Cmii|wrf  <l<>  I’ficorre.  Aim.  Sol.  Nut. 
Bot..  sir.  0,  a:  S3— IDS,  1H7R.  .  .  .  m  ^  ...  .  ,a  . 

*  Him  1 1.  J.  Recltert-hew  »ur  I’Anatoml*  Coniparle  <1*  In  Tlitr  <Iok  Dtcnt.vIlUniiPK 
Ann.  Sol.  Nnt.  Bot..  Kir.  7.  2:208— 814.  iss.*,. 
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scarified  and  form  a  ring  of  sclerenchyma  which  lias  been  described 
as  a  character  distinctive  of  plants  of  this  family. 

Ferrot  1  suggested  the  term  “ peri medull ary  sieve  tissue”  for  the 
anomalous  tissue  occurring  around  th.c  pith  in  the  Lognniacrne.  He 
cites  the  well-known  fact  that  this  tissue  is  not  always, continuous 
around  the  pith,  but  occurs  often  in  large  isolated  musses.  In  some 
tribes  of  the  Loganuiceac  it  is  lacking.  These  isolated  masses  increase 
in  size  by  division  of  the  cells  on  the  exterior  face  while  the  oldest 
cells  press  toward  the  center.  The  most  im|>ortant  works  concerning 
the  anatomy  of  the  other  tissues  of  the  Lognmaceae ,  as  well  as  an 
account  of  his  own  researches  in  the  same  family,  are  well  set  forth  in 
the  writings  of  Solercder  *,  who  examined  in  detail  the  structures  of 
the  different  organs  of  representative  plants  of  this  family. 

The  anatomy  of  a  number  of  species  of  Spigelia  has  been  pre¬ 
sented  recently  by  Morellc  He  has  considered  the  genus  in  live  sub¬ 
divisions,  following  l’rogel  4.  and  gives  detailed  accounts  of  the 
anatomy  of  eighteen  species.  Two  of  the  species  described.  Spigtlia 
morilandica  and  S.  anthelmia,  are  of  especial  interest.  In  the  observa¬ 
tions  on  the  former,  hojvever,  undue  emphasis  lias  been  laid  on  the 
>o-called  lateral  wings  of  the  stem.  Commonly  these  are  quite  in¬ 
conspicuous  and  occur  prominently  only  in  tue  xicinjty  of  the  leaf 
bases.  The  term  "somewhat  four-angled"  better  describes  the  usual 
condition  of  the  stem.  His  figure  showing  the  medulla  of  the  stem 
gives  an  incorrect  idea  of  the  structure,  the  attempt  to  represent  a 
resorbed  condition  of  the  pith  having  resulted  in  the  appearance  of 
large  air  spaces  between  plates  of  spongy  parenchyma.  The  paren- 
chvinatous  cortex  is  likewise  normally  much  thicker  than  lie  has 
represented  it,  and  he  has  not  mentioned  the  occurrence  of  starch  in 
the  cortex  and  pith  of  the  rhizome  and  in  the  cortex  of  the  root,  a 
ve rv  characteristic  feature  of  S.  nwrilandica. 

With  the  exception  of  the  wood  his  figure  of  the  stem  of  S/ilgclin 
(i  nth  id  m  in  closely  resembles  the  structures  usually  occurring  in  the 
stem  of  S.  innrilnndirn. 


\  remit.  I-e  Timiue  Crihtf.  Tlifoe  \nrfg.  Itcole  IMinnnm'le.  pp.  t«1— 17a. 
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Summing  up  the  general  character,  of  the  genua.  Morelle  find. 
lhe  8k.,„  possessing  a  neridcm  only  in  the  perenmal  spee,«.  Some- 
rtmetMhe  cortex  include,  large  isolated  aclcrenchyma  ce.U;  some- 
times  it  is  whollv  transformed  into  palisade  parenchyma  except 

lea  of  the  stem  tvhere  it  is  scleriM.  The  pencycle  ..  fre- 
quentlf  heterogeneous  and  thick,  composed  of  fibers  oval  in  cro8S 
Z  and  Slightly  lignified  intermingled  with  parenchymatmm 
The  phloem  is  always  very  narrow,  form.ng  a  con  muons  hand  I 
ILy  portion  is  more  or  less  thick.  The  medullary  rata  »'th  ram 
exception  have  but  one  row  of  sclcrilied  cells.  Morelle  fi"d“th«  he 
pith  is  usually  resorbed,  sometimes  persistent,  and  inclosing ^  large 
Listed  selerenchymatoua  cells.  The  root  structure  is  ' 

cortex  abundant  and  starch-bearing.  The  center  is  occupied  by  the 
woody  portion,  which  is  entirely  lignified  and  contains  nunier- 

ous  vessels.  . 

The  histological  characters  of  Spigclia  longifora  Mart  have  l>een 
given  by  Cordero-  and  accord  very  closely  with  those  worked  on t  for 
other  species.  He  notes  that  in  the  rhizome  the  medu  ary  ravs  <. 
no,  1«  distinguished,  and  states  that  the  endodernus  consis t.  of  »■ 
rows  of  regular  cells,  a  point  worthy  of  note  since  ,n  all  the  ot  e, 
a,ieeiea  of  Spigclia  in  which  the  endodermis  has  been  describe 
consisted  of  one  row  of  cells. 

Confused  State  of  Knowledge  Regarding  Pinkroot. 

The  literature  of  pinkroot  is  sufficiently  extensive  and  Ita  expert- 
men.,  and  observations  upon  it  numerous  enough  to  have  establish* 

W  opinions  of  its  P«eai  , ™ 

The  recognition  of  an  adulterant  which  frequently  tohrtb  re¬ 
places  the  true  pinkroot  would  naturally  cause  it  to  J^’scri 
reluctance,  since  the  administrations  of  preparations  composed  » 

- r^o,  M.  nan.  par.  1.  MaWHa  MrUr.  »«*«•  ..."  U2  ■ 
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or  in  part  of  the  false  pinkroot,  the  properties  of  which  were  un- 
Rnown,  might  be  followed  by  serious  and  unexpected  results. 

As  will  be  shown  later  in  this  paper,  studies  purporting  to  have 
been  made  upon  (he  structure  and  the  chemistry  of  Spigelia  have  in 
reality  been  based  upon  some  other  plant  mistaken  for  it.  A  striking 
example  of  the  manner  in  which  these  errors  are  propagated  is  af¬ 
forded  by  Schneider’s  work  on  powdered  drugs  As  characteristic 
structures  of  Spigelia  he  describes  and  figures  collenehyma  cells, 
selerenchyma  cells,  and  cvstoliths,  and  in  his  analytical  key  separates 
Spigelia  bv  its  lack  of  starch!  Now  the  presence  of  starch  is  a  pro¬ 
minent  feature  in  Spigelia,  while  the  structures  just  mentioned  can 
not  he  found  in  Singelia  marilandica,  hut  are  characteristic  of  Buellia. 

Because  of  the  failure  of  those  who  have  made  clinical  observa¬ 
tions  on  the  effect  of  the  pinkroot  to  determine  absolutely  the  identity 
of  their  material,  the  question  arises  as  to  the  validity  of  these  observa¬ 
tions,  and  it  is  not  improbable  that  the  properties  ascribed  to  Spigelia 
may  not  be  jiossessed  by  this  plant  but  belong  rather  io  the  adulterant. 
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THE  TRUE  PIXKBOOT. 

( Spigelia  marilandica  L.,  Syst.  Veg.  197.) 

Synonyms. 

Spigelia  opposiii  folia  Stokes,  Bot.  Mat.  Med.  I,  309. 

Spigelia  americana  Monro.,  Med.  Pharm.  Chym.  Ill,  270. 

Lonicera  marilandicp,  Linn.,  Sp.  PI.,  Ed.  3,  249. 

Periclymeni  virginiana  Raii.,  Lend.  32. 

Spigelia  lonicera  Mill.,  Diet.  V.  2. 

Gentiana  forte?  quae  Periclymeni,  Catesby,  Carol.  II,  78,  t.  78. 
Anthelmia,  Lining,  Ess.  and  Obs.  Phvs.  and  Lit.,  I,  III. 

Common  Names. 

The  common  names  under  which  Spigelia  marilandica  L.  is 
known  are  numerous,  and  may  refer  to  the  vivid  appearance  of  the 
plant,  as  pinkroot,  starbloom,  or  to  the  locality  and  appearance  com¬ 
bined,  as  Carolina  pink,  Carolina  pinkroot,  Maryland  pinkroot, 
Georgia  pinkroot,  common  pinkroot.  Its  medicinal  use  is  indicated 
in  the  terms  wormgrass,  perenniel  wormgrass,  wormweed,  wormroot, 
or  American  wormroot,  wormseed,  Maryland  wormgrass.  The  use  of 
it  by  the  Indians  accounts  for  such  names  as  Indian  pink,  India  pink, 
Indian  plant,  Indian  pinkroot,  and  “unsteetla,”  a  name  used  by  the 
Cherokee  Indians.  It  is  also  designated  as  snakeroot  (a  name  applied 
to  at  least  a  dozen  different  plants,  Lonicera,  serpentine  (La.),  and 
arapabaea.  By  German  authors  it  is  called  Nordamerikanischer  Spi- 
gelie,  Marylandisches  Wurmkraut,  Marylandische  Spigelie,  Gegeft- 
blatt  spigelie,  and  Indianischer  Pink.  French  writers  frequently  use 
the  names  spigelie  du  Maryland,  spigelie  officinale,  oeillet  de  la  Caro¬ 
line,  racine  d’ceillet,  and  herbe  des  vers.  Pinkroot  is  the  name  most 
commonly  used,  and  the  term  “true  pinkroot”  serves  to  distinguish 
Spigelia  marilandica  (Fig.  1)  from  the  plant  widely  substituted  for 
it  and  knowh  as  “East  Tennessee  pinkroot”  (Fig.  2). 

Botanical  Description. 

This  plant  ( Spigelia  marilandica  L.),  belonging  to  the  family 
Loganiaceae,  is  an  herbaceous  perennial,  which,  springing  up  from  n 
wrinkled  and  knotty  rootstock,  attains  a  height  of  from  six  to  eightee  n 
inches.  The  stem  is  erect  and  of  a  purplish  color,  obscurel'  four- 
angled  above,  glabrous  or  nearly  so,  and  simple  or  branched  at  the 
base.  The  leaves  are  from  two  to  four  inches  long,  one-hair  to  two 
inches  wide,  entire,  sessile,  and  ovate  or  ovate-lanceolate  in  slmpe. 

»’  Schneider,  A.  PowOeivd  VeirHnble  OruifH,  pp.  287— 29M,  1902. 
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They  are  of  a  rich  dark-green  color,  membraneous,  pinnately  veined, 
oppositely  situated  on  the  stem  with  their  bases  connected  bv  a  stipu- 
lar  line. 

The  flowers  are  large  and  showy  and  are  borne  in  a  solitary  one¬ 
sided  terminal  spike.  The  narrow  tubular  corolla  gradually  swelling 
toward  the  middle  is  from  one  to  two  inches  long,  of  a  scarlet  color* 
outside,  and  is  divided  at  the  summit  into  five  linear  spreading  lobes 
which  are  yellow  on  the  inside.  The  stamens  are  five,  inserted  on  the 
corolla.  The  anthers  and  the  round  slender  style  an'  exserted.  The 
two-celled  capsule  consists  of  two  nearly  equal  and  somewhat  flattened 
segments.  The  seeds  are  shield-shaped  and  few  in  number,  ripening 
in  midsummer. 

Distribution’  and  Habitat. 

The  area  of  country  over  which  Spigelia  marilandica  is  distri¬ 
buted  is  quite  large,  but  in  much  of  the  region  its  occurrence  is  not 
more  than  occasional.  It  is  said  to  grow  in  rich  open  woods  and 
copses  from  New  Jersey  to  Wisconsin,  Missouri,  and  Arkansas,  south 
to  Florida  and  the  Gulf  to  Texas.  North  of  Virginia  the  plant  is 
rarely  found.  It  is  not  mentioned  in  recent  floras  of  New  Jersey  and 
Pennsylvania,  and  three  localities  only  are  known  in  Ohio,  one  in 
Indiana,  and  several  in  southern  Illinois.  In  the  Southern  States, 
aside  from  North  Carolina  where  it  is  not  a  common  plant  though  to 
l»e  found  in  the  low  and  middle  districts  of  the  State,  Spigelia  occurs 
scattered  through  the  rich  valleys  and  prairies  from  the  Atlantic  to 
Texas.  It  is  abundant  in  Tennessee,  Georgia,  South  Carolina.  Ala¬ 
bama.  and  Louisiana,  and  from  localities  in  these  and  other  Southern 
States  the  largest  collections  for  drug  purposes  are  made. 

The  plant  is  hardy  and  has  been  successfully  cultivated  in  Eng¬ 
land  as  well  as  in  the  United  States,  ft  grows  best  in  a  moist  boggy 
or  peaty  soil  and  does  well  usually  in  situations  favorable  for  the 
members  of  the  Heath  family. 

Description  of  Rhizome  and  Roots. 

The  rhizome  of  Spigelia  marilandica  (Fig.  3)  is  horizontal, 
sometimes  bent  and  becoming  erect,  from  one-half  to  two  inches  long, 
somewhat  thicker  than  broad,  knotty  and  wrinkled,  dark  purplish- 
brown  in  color.  The  frequent  branches  are  short  and  knob-like.  On 
the  upper  side  are  numerous  cup-shaped  scars  where  the  former  an¬ 
nual  stems  -have  broken  away,  and  from  the  lower  side  spring  many 
thin  light-colored  roots.  Material  collected  in  late  summer  or  autumn 
shows  the  buds  for  the  next  year’s  stems.  These  are  from  one-fourth 
to  one  inch  long,  scalv,  and  of  a  deep  brownish-purple  color.  In  the 
dry  condition  the  rhizome  breaks  readily,  is  hollow  when  the  pith  is 
reabsorbed,  and  shows  an  oval  cross  section.  The  fractured  surface 
shows  an  outer  ring  of  a  dull-white  color,  within  which  is  a  ring  of 
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yellowish  wood.  When  the  pith  is  present  it  is  of  a  dull-white  color 
and  is  usually  full  of  starch. 

The  roots  are  fibrous,  branching,  and  brownish-vellow  in  color. 
They  are  very  brittle  when  dry,  the  broken  surface  showing  a  central 


Fig.  3.  Rhizome  and  roots  of  mnrihnuhcn  L. 

This  fleure  show*  the  comm  -rclitf  appearance.  The  root  system  is  often  much  more 

fibrous  ami  hranehlnir. 

wood  of  light-yellow  color,  surrounded  by  a  ring  of  dull-white  tissue 
loaded -with  starch. 
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Thr  <Kl«r  ol  the  drug  is  slightly  aromatic,  the  taste  mildly  bitter 
and  pungent.  These  properties  vary,  however,  with  the  situation  in 
whirl)  it  is  grown  ami  the  time  of  gathering. 

Anatomy. 

The  material  upon  which  the  study  of  the  anatomy  was  largely 
I. used  was  obtained  from  plants  of  Spigelia  marilandica 'secured  from 
Mr.  S.  0.  Barnes,  of  Bridgeport,  Ala.,  in 
May,  1002,  and  kept  under  observation 
on  tbe  experiment  drug  farm  of  the  De¬ 
partment  of  Agriculture  on  the  Potomac 
Flats  at  Washington,  D.  C.,  until  flower¬ 
ing  established  their  identity  beyond 
doubt.  All  essential  details  of  structure 
have  been  verified  in  specimens  from  the 
l  nited  States  National  Herbarium  and 
from  a  wide  range  of  commercial  samples 
of  pinkroot  after  careful  microscopical 
examination  bad  demonstrated  that  they 
were  composed  of  authentic  material. 

The  sections  here  described  and  figured 
were  cut  from  fully  mature  plants  after 
flowering,  those  of  tbe  stem  from  its 
lower  portion  midway  between  nodes, 
those  of  the  root  about  2  cm.  from  its 
attachment  to  the  rhizome. 

Anatomy  of  the  stem.  In  the  young 
stem  there  is  a  normal  ring  of  bi¬ 
collateral  leaf-trace  bundles  which  deve¬ 
lop  laterally  until  in  the  mature  plant  a 
perfect  ring  of  xylem  is  formed.  The 
center  of  the  stele  is  occupied  by  a  pith 
which  is  composed  of  large,  thick-walled 
parenchyma  cells  hexagonal  in  cross  section 
:10  /t  to  75  in  diameter 


Fig.  4.  Cross  section  of  tin* 
stem  of  Si>if'elin  nmrilsn- 
tt ifii  I,. 

a.  epidermln ;  b.  parenchy  • 
matoiiH  cortex  :  c.  bast  tibcm; 
d,  xylem:  r,  cambium;  f.  ex¬ 
ternal  phloem,  g.  internal 
phloem;  li.  xplrol  ve 
pith  cell*.  XI 50. 
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and  measuring  from 
Around  the  pith  and  limited  by  the  xylem 
is  a  layer  of  internal  phloem  in  which  sieve  cells  and  companion  cells 
may  be  distinguished  in  longitudinal  sections.  In  cross  section 
(Fig.  O  thev  can  rarely  be  observed.  Large  spiral  vessels  appear  as 
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projections  toward  the  pith  on  the  inner  portiou  of  the  xylem  ring; 
the  remaining  xylem  consists  of  pitted  cells  10  .>«  to  .'10  ■>  in  diameter 
and  90  .«  to  1G5  ;«  long.  Around  the  xylem  ring  is  a  few-celled  layer 
of  cambium,  which  is  in  turn  surrounded  by  the  external  phloem,  in 
which  sieve  cells  and  companion  cells  may  be  clearly  distinguished. 

In  the  outer  zone  of  phloem  occur  lasge,  relatively  thin-walled 
bast  fibers,  elliptical  in  cross  section  and  from  15  /»  to  25  /<  in  diameter 
along  the  longer  axis.  The  cortex  is  composed  of  large,  relatively 
thick-walled  parenchymatous  cells  elliptical  in  cross  section,  measur¬ 
ing  from  20  «*  to  50  /*  in  diameter  and  from  70  /»  to  155  ;«  in  length. 
Between  these  cells  occur  large  irregular  intercellulars. 

The  epidermal  cells  very  much  resemble  in  cross  section  the  cells 
•  of  the  cortex,  but  they  are  somewhat  smaller.  The  length  of  the  epi¬ 
dermal  cells  is  approximately  the  same  as  the  diameter  in  cross  sec- 


Fig.  5.  Lougitudiual  section  of  the  stem  of  Sf/igelia  luarilandica  L. 
letters  Dignify  n«  in  fig-  4.  X  150. 

tion,  the  cells  being  nearly  uniaxial.  In  longitudinal  section  (Fig.  5) 
usually  four  epidermal  cells  are  in  contact  with  a  single  cortex  cell 
along  its  major  axis. 

Anatomy  of  the  rhizome.  The  rhizome  has  a  large  central  pith, 
composed  of  parenchyma  cells  smaller  in  size  and  of  less  regular  out¬ 
line  in  cross  section  (Fig.  (!)  than  those  in  the  pith  of  the  stem  and 
the  root.  These  cells  are  from  15  >t  to  35  t*  in  diameter  and  from 
30  ,'x  to  90  ,u  long  in  the  axis  parallel  to  that  .of  the  rhizome.  All  the 
pith  cells  are  loaded  with  starch  grains. 

The  fibrovaseular  bundles  are  of  the  bieollateral  type  similar  to 
those  of  the  stem.  There  is  present  an  internal  phloem  which  occurs 
as  a  several-celled  layer  between  the  pith  parenchyma  and  the  wood. 
The  xylem  has  a  few  spiral  vessels  on  the  side  toward  the  pith,  the 
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remaining  tisshe  being  composed  of  pitted  cells  15  to  25  :>  in  dia¬ 
meter  and  from  75  to  135  in  length.  Lying  without  the  xylcm  is 
a  few-celled  layer  of  cambium,  beyond 
which  is  the  external  phloem,  limited 
by  a  layer  of  cells,  in  appearance  some¬ 
what  differentiated  from  the  adjacent 
tissue,  but  not  forming  a  distinct  peri- 
cycle.  The  walls  of  these  cells  show 
hut  a  slight  thickening  and  the  cells 
are  devoid  of  starch  content. 

In  the  endodermis  the  characteristic 
thickening  where  the  cell  walls  are  in 
contact  is  evident  even  in  young  mate¬ 
rial  in  both  cross  and  longitudinal  sec¬ 
tions  (Figs,  fi  and  7 1 .  These  cells  arc 
more  elliptical  than  those  of  the  cor¬ 
tex.  being  compressed  along  the  radial 
axis.  No  starch  is  present. 

The  large  parenchyma  cells  of  the 
cortex  are  irregular  in  size  and  con¬ 
form  to  the  prismatic  type.  Inter¬ 
cell  ulars  occur  throughout  the  cortex, 
but  onlv  sparingly  in  the  outer  layers. 

The  radial  axis  of  the  cells  is  common¬ 
ly  the  shortest.  All  the  cells  of  the 
cortex  arc  usually  rich  in  starch.  The 
cells  of  the  epidermis  are  uniaxial  and 
uniformly  smaller  than  those  of  the 
cortex.  They  are  devoid  of  starch  and 
are  thickened  on  the  outer  wall. 

Anatomy  of  the  root.  The  study  of 
the  root  structures  here  described  was 
made  upon  specimens  from  mature 
plants  in  the  second  year  of  growth 
taken  just  after  the  close  of  the  flower¬ 
ing  season.  The  larger  rootB  had  a 
maximum  diameter  of  approximately  2  mm.  and  exhibited  all  the 
gradations  in  size  usual  in  roots  of  fibrous  type. 


Fig.  (5.  Irons  section  of  rhizome 
of  Siiiffplin  mnrihinilirn  I, 
a.cplilerml«:  fc,  cortex;  il.  xvlcni  ; 
p,  ch m bln m;  f.  InteniHl  phloem  ; 
h.  spiral  ve-sels:  J.  emloilerml* ; 
k.  starch.  X  ISO. 
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The  epidermis  consists  of  a  single  layer  of  nearly  uniaxial  cells 
with  a  thickened  outside  wall  resembling  a  cuticle,  sometimes  staining 
as  intensely  as  the  xylem.  The  diameter  ranges  from  25  y  to  36  y, 
varying  in  different  cells  and  with  different  axes  in  the  same  cell. 


=!  -C  v.  t,  ^ 


Fig.  7.  Longitudinal  auction  of  rhizome  of  Spigrliii  inarilainlicn  L. 

The  rhliome  here  flsrureil  ua*  not  t lie  name  a»  the  one  »honn  lu  Air  t  «.  epiilermix 
b,  cortex:  </,  xylem:  e,  ciimblnm;  f,  external  phloem;  x,  Internal  phloem:  //.  xplrn 
veeael;  /,  pith:  J,  emloilermls ;  k,  Htarrli.  X  150. 

Many  of  the  cells  exhibit  a  nucleated  protoplasmic  content  which 
stains  intensely.  Xo  starch  grains  were  observed  in  the  epidermal  cells. 

The  cortex  consists  of  large  parenchymatous  cells,  30  y  to  70  y 
in  diameter  and  from  110  y  to  140  y  long.  In  longitudinal  section 


Fig.  8.  Longitudinal  unction  of  root  of  Spigelia  inarilandica  L. 
a,  epi«leriul«;  b,  cortex;  (/.  xylem:  e.  cambium:  /,  pith:  J,  emlodermls ;  /.  peric.vcle.  X  1R0 

( Fig.  8)  from  four  to  eight  epidermal  cells  are  in  contact  with  one 
cortex  cell.  The  long  axis  of  these  cells  is  parallel  to  the  axis  of  the 
root,  fn  the  outer  layers  the  cell  walls  are  closely  applied,  the  cells 
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lieing  therefore  regularly  hexagonal  in  cross  section :  in  the  inner 
cortical  layers  the  cells  are  not  closely  compacted,  are  elliptical  in 
cross  section  (  Fig.  *1).  and  show  large  intercellular  spaces.  The  proto¬ 
plasmic  contents  stain  less  intensely  than 
in  the  case  of  the  epidermal  cells.  Numer¬ 
ous  starch  grains  appear  in  nearly  all  the 
cortical  cells. 

Lying  within  the  primary  cell  layer  of 
the  cortex  is  the  endodermis,  consisting 
of  cells  somewhat  smaller  than  those  of 
the  cortex  and.  so  far  as  observed,  devoid 
of  starch  grains.  The  peri  cycle  consists 
of  a  layer  of  cells  of  approximately  the 
four-sided  prismatic  form,  the  long  axis 
lving  in  the  periphery  of  the  section  at 
right  angles  to  the  axis  of  the  root.  These 
cells  measure  60  ,«  to  90  /'■  along  the 
longer  axis  and  43  :>  to  73  :<■  along  the 
shorter  axis.  Within  this  and  entirely 
surrounding  the  xylem  is  the  cambium 
layer. 

The  xvlem  is  composed  of  pitted 
tracheae  13  to  60  in  diameter  and 
112  :i  to  210  :>  long.  This  is  the  only 
type  of  wood  element  observed  in  the  root 
of  Spigelia.  Within  the  inclosing  ring 
formed  by  the  xylem  are  the  parenchyma 
cells  of  the -pith.  1  n  tin-  oldest  roots  ex¬ 
amined  the  center  of  the  axis  was  almost 
wholly  composed  of  xylem  tissue,  and  the 
■  pith  parenchyma  is  probably  best  re¬ 
garded  as  teinjiorarv  only.  -• 

Chemistuy  ok  the  Plant. 

Of  the  numerous  contributions  made  to  the  chemistry  of  Spigelia 
marilandica  L.  that  of  Feneulle  must  be  regarded  as  the  first  of  im¬ 
portance,  since  the  view  is  now  generally  accepted  that  he  really 


rip.  5).  Cross  K<*cti')ii  of  root 
of  Sjtigelia  inariljinilicii  L. 
,7.  epidermis:  ft.  rrtrtex:  </. 
xylem:  e.  ennibitliii:  /.  pith: 
endodermis;  /.  perleyrle. 
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worked  with  this  plant  and  not  with  Spigelia  anthelmia  L.  as  he  sup¬ 
posed.  In  1823  Feneulie1,  a  chemist  and  druggist  of  Cambria,  made 
an  extended  qualitative  examination  of  the  chemistry  of  the  plant 
which  lie  held  to  be  Spigelia  anthelmia  L.  and  published  his  results 
as  follows: 

The  powdered  root  was  treated  with  sulphuric  ether  until  solu¬ 
tion  was  effected,  when  the  solution  was  of  a  lemon-yellow  color,  and 
turned  litmus  red.  This  was  reduced  to  one-sixth  of  its  volume  by 
distillation,  and  the  liquid  remaining  in  the  retort  was  left  to  eva¬ 
porate  spontaneously.  The  ethereal  distillate  did  not  contract  anv 
odor  and  was  not  acid.  The  residue  was  strongly  acid  and  on  diluting 
with  distilled  water  a  soft,  fat,  unctuous  substance  separated,  of  acid 
taste  and  accompanied  with  a  little  resin.  The  aqueous  solution  pre¬ 
cipitated  salts  of  iron  peroxid  black,  and  contained  gallic  acid  with  a 
bitter  substance. 

A  second  portion  of  the  root  treated  with  ether  was  boiled  and 
treated  with  pure  alcohol.  When  filtered  it  deposited  nothing,  and 
on  distillation  left  a  residue  formed  of  resin,  a  greenish  oil,  and  a 
little  acid  and  bitter  substance. 

A  third  portion  of  the  root,  macerated  in  distilled  water,  filtered, 
and  boiled,  formed  a  coagulum  which  burned  like  animal  matter  and 
was  soluble  in  potash, — albumin.  On  distillation  the  remainder  gave 
an  aromatic  product  not  affecting  litmus  but  clouding  lead  acetate 
and  silver  nitrate.  The  decoction  remaining  in  the  retort  when  filtered 
was  transparent,  brown  in  color,  bitter,  and  astringent.  With  ace¬ 
tate  of  lead  it  gave  a  yellowish  white  precipitate,  which  on  purification 
yielded  acid  malates  of  lime  and  potassium.  The  decoction  when 
freed  from  the  precipitate  of  lead  by  hydrogen  sulphid,  filtered,  eva¬ 
porated,  and  treated  with  alcohol  left  a  colored  substance  of  sweetish 
taste  and  soluble  in  water,  while  the  alcohol  took  up  a  bitter  brownish 
matter,  apparently  the  active  principle.  The  constituents  may  be 
summarized  thus:  A  fatty  oil;  a  volatile  oil;  resin,  small  quantity; 
bitter  substance;  muco-saecharin  matter;  ’gallic  acid;  albumin; 
malates  of  lime,  potash,  etc. ;  lignin. 

Three,  years  later  Wackenroder  s  made  Spigelia  marilandica  the 
subject  of  chemical  research.  He  carefully  states  that  the  confusion 


i  Feneulie,  H.  Aimlyse  <le  la  Hpleirtlle  Anthelmlnthlque.  Journal  ile  I’harmacie 
st  dee  Science*  Acceeeolree,  »:1»7.  1823.  „ 

*  Wackenroder.  H.  G.  F..  Oe  Anthelminthicle,  p.  52,  GSttlunen,  1820. 
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Iietwoen  this  sqcecies  and  Si>i<jelia  anlhelmia  may  lx>  avoided  by  noting 
that  the  latter  has  annual  roots.  In  his  analysis  he  used  the  entire 
plant,  investigating  the  roots  as  well  as  the  stem  and  leaves.  His  re¬ 


sults  are  as  follows: 

Stern  amt  leaves: 

Resin,  chlorophyll  .  2.-10 

Myricin  . - . ' . 30 

Resin  (special)  . 50 

Tannin  .  17.20 

Lignin  .  73.20 

Malate  of  potassium  and  K('l . 2.10 

Mai  ate  of  lime  .  4.20 

Hoot  : 

Ritter  resin  and  fatty  oil  .  3.13 

Tannin  . ’ .  10.30 

Extractive  .  4.84 

Lignin  .  82.69 


The  next  to  study  this  plant  chemically  was  Stabler  \  who 
studied  the  root  of  Spigelia,  but  whose  work  was  qualitative  only  and 
undertaken  to  determine,  if  possible,  the  seat  of  the  active  principle 
and  the  nature  of  the  volatile  oil  to  which  the  odor  of  the  root  is  be¬ 
lieved  to  bo  due.  His  analysis  gave  as  constituents  of  the  rhizome  and 
roots  a  hitter,  uncrvstallizable  principle  to  which  the  activity  was 
ascrilxxl.  a  small  quantity  of  volatile  oil.  tannic  acid,  inert  extractive, 
wax.  resin,  and  salts  of  potassium,  sodium,  and  lime.  The  active 
principle  is  acrid  and  bitter,  soluble  in  water  and  alcohol  insoluble  in 
ether,  decomposing  on  volatilization,  neutral  and  deliquescent. 

In  1879  Dudley* *  was  led  to  suspect  the  presence  in  Spigelia  of 
a  volatile  alkaloid,  since  the  activity  is  reputed  to  become  somewhat 
diminished  in  the  old  roots.  He  submitted  the  root  of  the  drug  to 
distillation  with  milk  of  lime  over  a  paraffin  bath,  received  the  distil¬ 
late  in  hydrochloric  acid  and  evaporated  it  to  dryness  over  a  water 
bath,  and  purified  it  by  extraction  with  absolute  alcohol.  The  alco¬ 
holic  filtrate  when  evaporated  yielded  a  crystalline  substance  which 
was  water  soluble?  In  solu  ion  this  substance  gave  with  iodin-potas- 
sium-iodid  a  brownish-red  precipitate,  with  inetatungstic  acid  a  white 

1  Stabler.  It  H.  On  Hpiicelia.  Proe.  Amer.  Pliarm.  Amhoc..  6:132—18-4,  1837. 

*  Dudley.  W.  L.  Preliminary  Notice  of  a  New  Volatile  Alkaloid.  Amer.  Chcm. 
Jour.,  1:1 54—1 55.  1 879—80. 
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flocculent  precipitate,  and  with  potassio-mereuric  iodid  a  white  ervs- 
talline  precipitate.  This  latter  reaction  seems  to  distinguish  it  from 
the  other  volatile  alkaloids  with  which  it  was  compared,  as  nicotine 
and  lobeline,  which  gave  a  yellow  precipitate.  As  a  result  of  this 
work  the  name  spigeline  was  assigned  to  the  new  volatile  base  whose 
presence  was  indicated. 

A  comparative  analysis  of  the  true  pinkroot  was  made  bv  Boyn¬ 
ton  1  in  1884  with  a  view  to  furnishing  data  for  distinguishing  it 
from  the  Carolina  phlox  which  was  supposed  to  be  substituted  for  it. 
His  results  were  very  general  and  can  l>e  regarded  only  as  a  proximate 
analysis,  since  he  found  neither  the  active  principle  nor  the  volatile 
oil  which  preiious  workers  had  demonstrated.  According  to  his  pub¬ 
lished  statement  the  analysis  gave  the  following  as  constituents  of 


Spigelia  marilandica  : 

Moisture  . 8.621 

Benzol  extract  (resin,  wax,  fat) . 518 

Alcohol  extract  (resin,  tannin,  extractive)....  7.418 

Water,  extract  (gum,  tannin,  extractive) .  11.008 

Ash  .  20.500 


These  accounts  on  comparison  are  seen  to  be  indefinite  and  con¬ 
tradictory,  and  beyond  the  statement  that  the  plant  contains  resin, 
starch,  and  tannin,  little  can  be  said.  A  careful  and  thoroughgoing 
analysis  is  needed  to  determine  its  actual  constituents. 

•  __  < « 

Medicinal  Properties. 


The  chief  characteristic  of  spigelia,  and  the  one  which  first  at¬ 
tracted  favorable  notice,  is  its  action  as  a  vermifuge,  and  it  lias  long 
been  recommended  as  a  powerful  anthelmintic.  Chalmers,  Garden, 
and  Tailing,  who  first  introduced  spigelia  to  the  medical  profession, 
regarded  it  as  the  best  remedy  for  the  very  prevalent  worm  disorders 
of  their  time.  These  authors  cite  several  instances  from  their  private 
practice  in  which  desperate  cases  of  worms  were  cured  bv  the  ad¬ 
ministration  of  pinkroot. 

A  number  of  authors  claim  for  spigelia  narcotic  properties. 
Lindley 5  observed  that  its  use  was  occasionally  accompanied  with 


«  Boynton.  W.  C.  Laboratory  Notes.  Amer.  Jonr.  Pharra.,  56:570  1««4. 
a  Lindley,  J.  Introduction  to  the  Natural  System  Of  Botany,  p.  21«,  1831. 
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violent  narcotic  effects.  Eberle  1  found  that  a  strong  decoction  of  the 
root  showed  narcotic*  properties  and  produced  in  u  child  symptoms 
similar  to  those  caused  by  stramonium  seed,  and  Bigelow  *  states  that 
it  is  narcotic  in  large  quantities.  Hale*  found  that  spigelia  in  addi¬ 
tion  to  being  a  powerful  anthelmintic  possessed  narcotic  and  to  some 
extent  cathartic  properties.  Spalsbury  4  observed  that  unusual  symp¬ 
toms  attended  the  use  of  spigelia,  the  most  important  of  which  are 
irregular  pulse,  strabismus  of  the  eye.  dilatation  of  the  pupils,  and 
nervous  tremors. 

Other  disagreeable  and  alarming  symptoms  frequently  followed 
the  use  of  this  drug,  according  to  some  practitioners.  Chalmers  % 
who  es  tee  men  it  as  tin*  lwst  of  vermifuges,  reported  that  its  use  was 
often  attended  with  drowsiness,  pain  in  the  forehead  and  eyes,  and 
dimness  of  sight:  in  two  cases  convulsions  supervened  which  ter¬ 
minated  in  death.  Garden "  also  observed  a  variable  effect  from  the 
use  of  this  root  and  regarded  large  doses  safer  than  small,  as  the  latter 
were  more  frequently  followed  by  alarming  symptoms  of  nervous  dis¬ 
turbance.  Home7,  on  the  other  hand,  performed  a  large  nnmlier  of 
experiments  with  spigelia  hut  observed  none  of  the  undesirable  effects 
attributed  to  its  action,  even  though  the  drug  was  given  in  large 
•loses.  Thompson  s  performed  a  number  of  experiments  with  a  view* 
10  determining  more  definitely  the  physiological  properties  of  spigelia. 
Large  earthworms  placed  in  a  decoction  of  the  root  were  quickly 
stupefied  ajjd  died  after  a  few  minutes,  and  doses  of  the  powdered 
root  administered  to  a  dog  caused  the  death  of  a  huge  worm  which 
infested  its  digestive  tract.  From  these  and  other  similar  results 
Thompson  inferred  that  spigelia  possessed  great  anthelmintic  proper¬ 
ties.  From  a  scries  of  experiments  upon  himself  and  some  of  his 
colleagues  he  learned  that  spigelia  caused  cardiac  depression,  and 
therefore  concluded  that  it  might  be  useful  as  a  febrifuge.  He  ob¬ 
served  no  instance  in  which  the  drug  had  a  tendency  to  produce  con- 


t  Eberle,  .1.  Materia  Meillen  ami  Therapeutic*.  vol.  1.  |i.  214_.  1XH1. 

2  Biicelow,  J.  America n  Medical  Botany,  vol.  1.  |>.  1+2.  1X1,. 

:i  Hale.  .1.  Report  on  Medical  Botany  of  the  State  of  I.ouinlnnn.  New  Orleans 
Med.  and  Sunr.  Jour..  »:1<>7.  1X5:1.  ....... 

»  SpnlMbury.  <!.  W.  l'nuxunl  Effect*  from  the  I  xe  of  the  Spigelia  mnrilnndlen. 
Buxton  Vied,  mid  Surir.  Jour.,  p.  72.  April.  1X55.  ,  , 

s  Chnliiier*.  An  Account  of  the  Went  her  and  I)ixen*e*  at  South  l  urolinu.  vol.  I. 

1  •  Harden.  A.  An  Account  of  the  Indian  Pink.  Runny*  and  Obxervntlonx  Ph.v- 

hIchI  and  Literary.  3:140.  177  1 

t  Home.  F.  Clinical  Ex|>erimcut*.  p.  420.  17X0. 

*  Thompxon.  H.  Experimental  Diaaertation  on  the  Xpijcelin  Mnrilnndlen  or 
Indian  Pink.  1X02. 


. 


lo6 


1* *1  KK ROOT  AND  its  Sr RSTITUTION'S. 


vulsions,  dimness  of  sight,  or  dilated  pupil,  and  ascribed  these  symp¬ 
toms  when  they  occur  to  the  disease  itself,  believing  that  they  had 
been  torongly  mistaken  for  the  operation  of  the  drug  on  the  system. 

In  contrast  to  the  view  of  Garden  and  of  Buchan  1  that  the  bad 
effects  of  spigelia  are  due  to  its  administration  in  small  doses, 
Bartholow  2  believed  that  moderate  doses  stimulated  intestinal  move¬ 
ment  and  accelerated  the  action  of  the  heart,  and  that  large  doses 
caused  vertigo,  dim  vision,  dilated  pupils,  convulsions,  etc.  Dewees  * 
also  thought  that  the  evil  effects  were  due  to  large  doses  or  overdoses. 
It  is  now  generally  held  that  a  small  dose  produces  little  effect  on  the 
system,  that  a  moderate  dose,  though  variable  in  action,  may  exert 
cathartic  action,  and  that  a  large  dose  or  an  overdose  will  produce  the 
disagreeable  symptoms  referred  to  above. 

The  physiological  reaction  of  lower  animals  to  spigelia  was  in¬ 
vestigated  by  Hare  *,  who  found  that  it  produced  in  them  symptoms 
of  poisoning,  including  strabismus,  dilatation  of  pupil,  loss  of  spinal 
motor  power,  and  central  inhibition  of  circulation  followed  by  death 
due  to  failure  of  respiration. 

For  many  years  the  effects  of  pinkroot  have  been  regarded  as  un¬ 
doubtedly  variable";  sometimes  its  use  has  l>een  attended  with  good 
results,  sometimes  none  at  all.  These  unequal  and  uncertain  results 
have  been  believed  to  be  due  to  the  greater  activity  of  the  fresh  plant, 
which  gradually  diminished  as  the  root  dried  out  and  aged.  The  evil 
action  of  spigelia  was  ascribed  almost  wholly  to  the  fresh  root,  and  it 
is  said  rarely  to  occur  in  the  dry  plant 5.  Hale  6  recommended  the  us<i. 
of  the  fresh  root,  since  he  believed  that  it  deteriorated  rapidly  on 
keeping,  and  Dudley  7  was  led  by  the  reputed  lack  of  activity  in  old 
roots  to  search  for  the  volatile  alkaloid  which  he  claims  to  have 
isolated  from  spigelia.  Murray  8  attributed  the  absence  of  unpleasant 
symptoms  following  the  use  of  the  plant  in  England  to  the  fact  that 
it  is  used  there  only  in  the  dried  state.  Under  -present  methods  of 

>  Buchan.  W.  Domestic  Medicine,  p.  60S.  1625, 

*  Bartholow.  R.  A  Practical  Treatlne  on  Materia  Me<l lea  and  Therapeutic*. 


ed.  5.  i).  657.  1884. 


Jour..  1:154.  1879 — SO. 


H  Murray.  J.  Sj 


\V.  L  Preliminary  Notice  of  a  new  Volatile  Alkaloid.  Auer.  I'hem. 

1  H79 _ 

J.  System  of  Materia  Medlcn  and  Pharmacy,  p.  276.  1624. 
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preparation  by  far  the  largest  part  of  the  pinkroot  becomes  fulftr  dried 
before  use,  and  may  remain  in  the  drug  lofts  several  years  before  it  is 
worked  up  into  its  officinal  preparations.  This  may  account  for  the 
fact  that  the  comparative  merits  of  fresh  and  dry  roots  have  attracted 
almost  no  attention  for  over  thirty  years. 

The  writers  of  fifty  years  ago  paid  considerable  attention  to  the 
|M)isonous  action  of  spigelia.  Bureau  1  regards  it  as  a  narcotic  poison 
which  in  extreme  cases  can  cause  death.  Brown  *  prescribes  a  tincture 
of  pinkroot  in  worm  mixtures,  but  cautions  against  the  plant  sold  as 
such  by  the  druggists,  much  of  which  he  says  is  poisonous.  The  only 
statement  of  poisoning  attributed  to  pinkroot  observed  in  modern 
literature -is  that  of  Free  30  who  records  as  recently  at  1894  a  case  in 
which  a  mixture  of  spigelia  and  senna  was  administered,  the  death 
which  followed  being  attributed  to  the  poisonous  property  of  the 
pinkroot. 

The  bad  effects  that  have  been  observed  in  the  use  of  pinkroot 
have  been  attributed  to  some  other  plant  inadverently  or  fraudulently 
collected  and  sold  as  spigelia  4,  while  Ewell  *,  who  recommends  its  use 
ns  a  febrifuge,  also  ascribes  its  deleterious  action  to  admixture  with 
some  other  root.  Although  the  drug  is  now  in  general  use  in  both 
regular  and  domestic  practice  in  the  United  States,  little  has  been 
heard  in  recent  years  of  its  undesirable  action. 

*  Bureau.  f..  E.  De  la  Fumllle  dea  Eoganlne^eH.  Tlieae  Fac.  Mid.,  Faria,  pp. 
182—14  5,  1850. 

*  Brown,  O.  P.  The  Complete  Herbal  let,  p.  195,  1807. 

*  Free,  J.  E.  Pinkroot  Polaonlnjc.  Meil.  anil  Hurjr.  Reporter,  70:088.  1894-. 

*  Koat,  J.  Element*  of  Materia  Med len  ami  Therapeutlea,  p.  850,  1858. 

»  Ewell,  J.  The  Medical  Companion,  ed.  5,  p.  0o5,  181!). 
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[,  :  .V. 

EAST  TENNESSEE  PlNKROOT. 

[  •  .  *  :  • 

Discovery  of  Botanical  Source. 

The  presence  on  the  market  of  a  root  extensively  substituted  for 
spigelia  has  long  been'  recognized,  and  it  has  been  widely  commented 
on  by  writers  on  medicinal  plants,  to  whom,  however,  the  botanical 
source  was  unknown. 

For  some  time  this  subject  had  received  the  attention  of  Dr. 
Rodney  H.  True  and  he  demonstrated  several  years  since  to  his  own 
satisfaction  that  an  unsuspected  substitute  had  crept  into  the  market 
and  to  a  considerable  degree  had  replaced  the  true  article.  It  was 
shown  in  1900,  by  Mr.  S.  J.  Poole,  a  student  of  botany  at  Harvard 
University  working  under  Dr.  True’s  direction,  that  the  substitute 
telonged  to  the  genus  Ruellia  of  the  family  Acanthaceae.  The  sig¬ 
nificance  of  this  substitution  with  reference  to  the  commercial  and 
medical  status  of  pinkroot  was  pointed  out. 

In  directing  the  experiments  of  the  office  of  Drug  Plant  Inves¬ 
tigations  of  the  Bureau  of  Plant  Industry,  Dr.  R.  H.  True 1,  in  1903, 
with  the  purpose  of  learning  something  more  definite  concerning 
pinkroot,  ordered  from  a  dealer  in  eastern  Tennessee  plants  of  Spi- 
gelia  marilandica  for  cultivation  at  Washington,  D.  C.  The  plants 
received  when  the  order  was  filled  had  slender,  hairy  stemg.  and  ellip¬ 
tical,  hairy  leaves.  They  were  placed  under  close  observation  and 
upon  flowering  were  positively  identified  as  Ruellia  ciliosa  Pursh 
(Fig.  2).  '  . 

The  significance  of  this  discovery  can  test  be  appreciated  when 
it  is  remembered  that  there  exists  a  widespread  confusion  concerning 
this  plant.  According  to  some  authors  whose  statements  have  !>cen 
unquestioned  for  years  this  false  pinkroot  was  the  Carolina  phlox 
(Phlox  ovata  L.).  Others  have  examined  the  rhizome  and  root  micro¬ 
scopically  and  chemically  while  under  the  impression  that  they  were 
dealing  with  spigelia.  Clinical  observations  on  the  action  of  spigelia 
have  l>een  recorded  which  are  not  free  from  the  suspicion  that  thev 
belong  in  reality  to  Ruellia.  These  errors  also  appear  in  the  latest 
text-books,  dispensatories,  and  materia  medicas,  and  are  being  con¬ 
tinually  multiplied  and  distributed  throughout  the  literature  of  the 
subject. 

Morphological  Characters. 

East  Tennessee  pinkroot  ( Ruellia  ciliosa  Pursh)  is  a  member  of 
the  family  Acanthaceae,  which  comprises  about  175  genera  widely 
distributed  in  temperate  and  tropical  regions. 


t  Tru«*.  R.  H.  Pharni.  RJ-t..  21:304,  1903. 


Ruellia  Ch.iosa. 
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This  plAnt,  growing  in  dry  soil  in  woods  and  thickets,  is  an 
herbaceous  perennial  with  an  erect  stem  whifli  frequently  sends  out 
lateral  branches.  The  stems  and  leaves  are  markedly  hairy,  a  char¬ 
acter  which  is  less  pronounced  in  Ruellia  strepcns  L.  and  R.  parvi- 
flora  (Xees)  Britton.  The  leaves  are  opposite,  sessile  and  very  short 
|>etioled.  oblong  or  oval,  with  margins  entire  or  rarely  dentate.  The 
rather  large  and  showy  flowers  are  borne  in  the  axils  of  the  leaves  and 
may  be  single#or  clustered.  The  bluish-purple  corolla  has  a  straight 
or  more  or  less  curved  tube,  abruptly  dilated  above,  terminating  in  a 
!>order  with  five  obtuse  lobes.  The  four  stamens  are  borne  on  the 
corolla  and  are  nearly  equal  in  length  or  didynamous.  The  filaments 
are  enlarged  toward  the  base  and  are  united  two  by  two  in  a  variable 
degree.  The  fruit  is  a  two-valved  capsule  containing  six  to  many  seeds. 

The  rhizome  (Fig.  10)  is  short  and  erect  and  has  a  small  central 


Fig.  10  Rhizome  and  root*  of  Iliwlliu  ciliosn  I’linsli. 

At  a.  ii  Ik  shown  the  tough  yellow  wood  left  on  the  breiikinjr  nwn\  of  the 

readily  removable  bark. 

pith  and  thick,  hard  wood.  The  roots  are  coarse  and  straight,  some¬ 
times  wiry  in  appearance,  the  color  varying  from  yellowish-brown  to 
dark-brown.  The  roots  are  usually  uniform  in  diameter  throughout 
the  greater  portion  of  their  length,  giving  off  but  very  few  small  and 
fibrous  branches.  The  bark  of  the  roots  is  readily  removable  and 
frequently  breaks  off  in  handling,  leaving  the  tough,  wirv,  straw- 
colored  wood. 

Of  the  three  species  of  Ruellia  mentioned  above,  R.  ciliosa  Pursh 
has  the  widest  range  in  the  United  States.  It  occurs  from  New  Jersey 
to  Florida,  Michigan,  Kansas,  and  Louisiana.  The  flowering  season 
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is  from  June  to  September. 1  R.  steepens  usually  flowers  earlier  and 
generally  occurs  in  about  the  same  situation  and  range  as  R.  ciliosa. 
R.  jxirviflora,  or  southern  Ruellia,  occurs  commonly  in  the  United 
States  south  of  Maryland  and  West  Virginia  and  as  far  west  as 
Texas. 

Anatomy. 

The  general  facts  concerning  the  anatomy  of  the  Acanthaceae 
are  summarized  by  Solemler  2,  who  makes  very  prominent,  especially 
as  a  character  in  classification,  the  occurrence  of  cystoliths,  a  struct¬ 
ure  characteristic  of  numerous  genera  of  this  family,  including 
Ruellia. 


Dethan  '  studied  several  species  of  Ruellia  and  gives  an  account 
of  the  anatomical  structure  of  Ruellia  patula  Jacq.  and  R.  tuberosa 
Jj.,  neither  of  whieh,  however,  is  known  to  occur  in  the  range  of 
R.  ciliosa  Pursh. 


The  material  used  in  this  study  was  obtained  from  the  plants 
under  "cultivation  on  the  experimental  drug  farm  at  Washington. 


KijU  11.  Cross  seel  ion 
aerial  stem  of  lliielli/t 
ciliosn  I’nitth. 
a,  epid-rml*:  b,  paren¬ 
chymatous  cortex;  r,  hast 
niters;  il,  xylem  :  e.  cam¬ 
bium ;  k.  internal  phloem: 
h.  spiral  vessel;  I  pith:  J. 
endodermls;  m,  cystoliths; 
n,  collenchymatous  layer  of 
the  cortex.  X  ISO. 


In  order  to  widen  the  field  of  observa¬ 
tion,  as  well  as  to  obtain  some  idea  of  the 
extent  of  the  occurrence  of  Ruellia  as  pink- 
root.  a  large  number  of  commercial  samples 
were  examined  and  compared  with  authentic 
material.  Fully  50  per  cent,  of  these  samples 
consisted  wholly  of  Ruellia,  and  many  of 
the  remainder  contained  Ruellia  in  varying 
though  usually  large  quantities. 

Anatomy  of  the  stem.  The  aerial  stem 
of  Ruellia  is  distinctly  four-angled,  and  is 
almost  square  in  cross  section  (Fig.  11). 
The  pith  is  composed  of  regular,  elliptical, 
thick-walled  parenchymatous  cells  between 
which  large  intercellular?*  occur.  The  pith 
cells  as  well  as  those  of  the  cortex  are  devoid 
of  starch.  A  layer  of  internal  phloem  sur¬ 
rounds  the  pith.  The  layer  is  thickest  at  the 
angles  of  the  stems,  where  there  is  also  a 
greater  development  of  the  mechanical  tissue. 


»  Britton.  N  I,.  Manual  of  the  Flora  of  the  United  States  anil  Canada,  tool. 
»  Solemler.  H.  Systematise  he  Anatomle  der  Dlcotyledonen,  p.  6»6,  189'J. 

»  Dethan,  O.  lies' Acant hades  M$dlclnale*.  p.  81 — 86,  1806. 
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The  xvieni  is  disposed  in  a  woody  ring  which  follows  doselv  the 
general  shape  of  the  stem.  It  is  thickest  at  the  angles  of  the  stem, 
where  also  the  vessels  are  largest  and  most  numerous.  In  the  inner 
portions  of  the  xvlem  spiral  vessels  occur,  some  large  with  a  close 
spiral,  some  small  with  a  loose  spiral.  I^arge  annular  vessels  and 
wood  cells  with  simple  pits  make  up  the  remaining  xylem. 

Outside  the  wood  and  entirely  surrounding  it  is  a  narrow  few- 
t  id  led  layer  of  cambium.  The  external  phloem  is  limited  exteriorly 
I, v  a  thick  |»cricycle,  in  which  occur  numerous  long  fibers,  elliptical  in 
,-ross  section  and  having  a  relatively  large  lumen.  The  cells  of  the 
endodermis  are  large  and  show  the  characteristic  cuticularization  in 
their  lateral  walls.  The  endodermis  is  readily  recognized,  though  its 
cells  ditl'er  little  in  size  and  general  appearance  from  those  of  the 
cortex. 

In  the  stem,  as  well  as  in  the  root  and  rhizome  of  Ruellia,  the 
cortex  is  differentiated  into  an  outer  collenehymatous  layer  and  an 
inner  portion  of  large,  relatively  thin-walled,  elliptical  parenchyma¬ 
tous  cells  Cvstoliths  and  sclereids  are  absent  from  the  inner  portion 
of  the  cortex,  in  which  large  intercellular  occur.  Starch  is  absent 
from  the  cells.  The  outer  portion  of  the  cortex,  comprising  six  to 
eight  layers  of  cells,  is  composed  of  collenehymatous  cells  of  about 
half  the  diameter  of  the  inner  cortical  cells.  Cystoliths  and  sclereids 
an*  absent  here  as  well  as  in  the  inner  laxers. 

The  epidermis  consists  of  a  single  layer  of  cells  elliptical  in  cross 
section  (Fig.  ID  and  larger  than  those  of  collenehynia.  The  outer 
walls  are  thickened,  and  usually  give  a  satisfactory  cutin  reaction. 
In  longitudinal  section  (Fig. .12)  the  cells  are  several  times  longer 
than  in  cross  section.  Num¬ 
erous  cvstoliths  occur  in 
the  epidermis.  While  the 
cells  containing  cystoliths 
may  not  strictly  lie  termed 
sub-epidermic,  they  are 
larger  than  the  other  epi¬ 
dermal  cells  and  appear  to 
push  down  into  the  cortex 
as  though  an  increase  in 
size  had  occurred  in  the 
evstolith-bearing  cells  after 


I  ii£  12  Longitudinal  net-t  on  of  aerial 
Htein  of  Ruelim  ciliosa  Pursh. 
letter*  Hixniry  an  in  FI*.  It-  X 
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t lie  epidermis  liad  fully  formed.  The  surface  of  the  stem  is  thickly 
set  with  epidermal  hairs  which  arise  as  extensions  of  the  epidermal 
cells.  These  are  of  two  kinds,  multicellular  gland' hairs,  and  simple, 
pluricellular,  non-glandular  hairs,  the  latter  being  curved  and  having 
the  apex  uniformly  directed  toward  the  base  of  the  plant. 


Fig.  13.  Cross  section  of  rhizome 
of  Rupllia  riliosa  f’nrsli. 
a.  epidermis;  ft.  cortex:  c.  bant 
fiber;  d,  xylem;  e,  cambium:  /,  pith; 
.  endoder'ml  :  /,  perlcycle;  m.  cvsto- 
Itb  :  n.collenchyma :  o.eclerld.  X  1!>U- 


In  longitudinal  section  the  cvsto- 
liths  are  fusiform  or  conical  and 
occupy  the  larger  epidermal  cells. 
In  life  the  cells  not  bearing  cysto- 
liths  contain  a  coloring  matter 
which  imparts  the  purplish  color 
characteristic  of  the  stem. 

Anatomy  of  rhizome.  The  struc¬ 
ture  of  the  rhizome  differs  in 
several  important  particulars  from 
that  of  the  stem.  The  relatively 
small  pith  is  composed  of  large, 
thick-walled  parenchyma  cells  de¬ 
void  of  starch  grains.  T^ie  peri- 
medullarv  sieve  tissue  is  absent  in 
the  mature  rhizome.  The  wood  is 
thick,  composed  of  simple  pitted 
cells  and  vessels.  Large  vessels  oc¬ 
cur  between  the  somewhat  indis¬ 
tinct  medullary  rays.  The  few  to 
several  celled  cambium  layer  is 
limited  by  the  perieycle,  in  which 
occur  a  few  thickened  sclerenehyma 
libers.  The  endodermis  is  distinct 
and  eleailv  shows  the  characteristic 
lateral  thickenings. 

The  cortex,  like  the  stem,  is  dif¬ 
ferentiated  into  an  outer  and  an 
inner  zone.  The  latter  consists  of 
large  parenchymatous  cells,  ellip¬ 
tical  in  cross  section  (Fig.  13)  and 
displays  large  intercellular  spaces. 
Frequent  sclereids  of  a  yellow  color 
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,Krur  in  this  zone.  They  are  strongly  lignified,  oval  in  cross  section, 
and  show  the  characteristic  concentric  markings.  In  longitudinal 
sections  (Fig.  14)  they  are  nearly  rectangular  and  show  numerous 
]H>re  canals.  The  outer  zone  consists  of  collenchymatous  cells  much 
smaller  than  those  of  the  inner  cortex,  and  exhibits  numerous  cysto- 
liths.  They  are  very  similar  to  those  occurring  in  the  stem.  A  few- 
eelled  corky  layer  is  present  in  mature*  plants.  The  epidermal  cells 
are  thickened  on  ti  e  external  wall. 

Anatomy  of  root.  The  mature  root  of  ltuellia  has  a  central  cylin¬ 
der  of  the  pen  tan'll  type,  surrounded  successively  by  phloem,  peri- 
cvele.  and  endodermis.  In  young  roots,  the  pith  cells  are  thin-walled 


n. 


Fig.  14.  Longitudinal  section  of  rhizome  of  IIiipIHh  riliosn  l'ureli. 


epidermis:  b.  parenchymatous  cortex;  c.  bunt  liber;  il. 

m.  cystolith;  n.  collenchymatom  layer  of  cortex: 


xylem ;  e.  cambium; 
o,  aclereid.  X  150. 


/.  pith: 
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and  parenchvmatous.  but  in  the  mature  condition  these  cells  are 
strongly  thickened  and  give  an  intense  lignin  reaction  with  phloro- 
glucin  and  hydrochloric  acid. 

The  xvlern  cells  are  in  general  hexagonal  in  cross  section  (tig. 
1% >  :  the  thickened  wall-  are  marked  by  simple  elliptical  or  slit-like 
pits,  rite  phloem  which  surrounds  the  xylem  has  thin-walled  cells 
of  irregular  cross  section.  In  the  outer  layers  occur  groups  of  bast 
fibers,  usually  five  in  number,  between  which  the  medullary  rays  ex¬ 
tend,  marking  the  individual  bundles  forming  the  stele.  These  fibers 
are  front  0.3  to  1.5  mm.  in  length,  elliptical  in  cross  section,  and  show 
a  small  central  lumen.  The  perievele  appears  as  a  layer  of  thin- 
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walled  parenchyma  cells  of  regular  oval  outline,  limited  externally  by 
the  endodermis,  which  is  here  a  ring  of  elliptical  cells  with  dark  walls 
somewhat  thicker  than  those  of  the  adjacent  tissue. 

The  thick  cortex  surrounding  the  stele  shows,  as  in  stem  and 
rhizome,  a  differentiation  into  two  zones.  The  three  to  five  celled 
outer  layer  consists  of  collenchymatous  cells  in  which  occasional  cys- 

toliths  occur.  The  inner  layer  is  made 
up  of  thick-walled  parenchymatous 
cells,  frequently  inclosing  cystoliths 
and  numerous  sclerenchymatous  cells 
which  give  the  characteristic  reactions 
for  lignified  tissue.  The  cells  of  the 
outer  cortical  layer  are  much  smaller 
than  tlmse  of  the  inner  layer. 

The  cystoliths  characteristic  of  this 
plant  occur  abundantly  in  the  cortical 
cells.  In  cross  section  they  are  circu¬ 
lar  or  elliptical,  and  show  a  series  of 
concentric  stratifications.  Portions  of 
the  surface  of  cystoliths  arc  produced 
into  tooth-like  projections.  In  longi¬ 
tudinal  section  (Fig.  1t‘>)  they  appear 
rounded  at  the  end  which  is  attached, 
and  ta|K‘r  toward  the  lower  extremity. 
In  the  presence  of  hydrochloric  acid 
rapid  effervescence  occurs,  due  prob¬ 
ably  to  calcium  carbonate,  which  is 
believed  to  be  the  chief  constituent  of 
cystoliths.  The  attachment  is  not  evi¬ 
dent  except  in  fresh- material,  in  which 
it  was  demonstrated  at  the  large 
rounded  end. 

A  one  to  three  celled  corky  layer 
underlies  the  epidermis.  The  epidermis  itself  comprises  a  single 
layer  of  cells  with  walls  somewhat  thickened.  The  surface  of  the 
growing  root  is  thickly  beset  with  long,  simple,  unicellular  hairs 
which  arise  as  modified  epidermal  cells. 


Fig.  15.  Cross  section  of  the 
root  of  Ruellia  ciliosa  Pursh 

a,  epidermis;  to,  cortex;  e,  bast 
fibers ;  <7.  x.vletn  ;  J.  MdoMmli; 
/,  perlcycle;  m,  cystoliths;  n,  col- 
ienchyma;  o.  sclereids.  X  150. 
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Chemistry  ok  the  Plant. 


Almost  not  hi  if!;  is  known  of  the  chemistry  of  Rucllia.  The  mem¬ 
bers  of  this  genus  which  have  medicinal  properties  are  used  almost 
exclusively  in  tropical  or  subtropical  countries  and  have  not  been 
thoroughly  studied.  Such  facts  as  are  available  concerning  the  con¬ 
stitution  of  this  plant  were  obtained  by  a  chemist  who  believed  he 
was  studying  Phlox  Carolina,  hut,  as  will  be  shown,  really  used  the 
plant  Knell ia  in  his  investigations. 

Trimble'  in  1886  reported  an  analysis  of  Phlox  Carolina  in  the 
course  of  which  lie  obtained  by  the  solvent  action  of  petroleum  spirit 
a  rod  and  fluorescent  solution  which  upon  evaporation  deposited  a 
residue  in  the  form  of  masses  of  fern-like  crystals  on  the  side  of  the 


fijr.  K5.  Longitudinal  section  of  Uuellin  riliosa  1  art'll. 

,  cnlderinlH :  nrem-bymnto.it.  cortex  ;  c,  baHl  fiber:  d.xylem  :  »»..  cys.olitb;  u.  col- 

vessel,  while  in  the  bottom  it  formed  into  star-like  circular  masses  of 
acicular  crystals.  The  drv  residue  was  then  treated  with  dilute  alco¬ 
hol  to  remove  the  red  coloring  matter,  and  further  purified  by  crys¬ 
tallizing  first  from  boiling.hot  95  per  cent,  alcohol  and  then  from 
absolute  alcohol.  The  compound  obtained  was  soluble  m  chloroform 
and  ether,  melted  at  155.4J  C.,  and  burned  with  a  smoky  flame.  In 
view  of  its  physical  and  chemical  properties  he  decided  that  the  com¬ 
pound  isolated  belonged  to  the  camphor  group  and  suggested  the 

name  “Phloxol.” 

Two  years  later  further  studies  on  this  compound  were  reported 

,T^I,  Henry.  An  Annly-I-  »l  tho  In.1er*r.,uml  IMrU.m  of  l*hl.«  CnroUnn. 
Amrr.  Jour.  Phnrni..  o* : 4  <  4 — 1H1.  1SN*,. 
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by  Abbot  ami  Trimble  \  anti  the  results  of  its  ultimate  analyses 
formed  the  basis  for  the  theory  that  the  comixmnd  was  an  unsatu¬ 
rated  hydrocarbon  of  the  formula  (CnHJg)x. 

For  the  purpose  of  comparison  Spigelia  was  similarly  treated 
with  petroleum  spirit,  but  no  such  compound  as  that  obtained  from 
the  supposed  Phlox  was  obtained.  This  result  suggested  imjiortant 
chemical  differences  between  the  two  plants  and  led  to  Trimble’s  pro¬ 
position  to  use  the  presence  of  the  so-called  phloxol  as  a  means  of 
distinguishing  Spigelia  from  Pldox,  a  test  which  lias  been  generally 
accepted  in  pharmaceutical  literature. 

Phloxol  a  Constituent  of  Ruellia. 

The  discovery  that  Ruellia  is  the  botanical  source  of  the  East 
Tennessee  pinkroot  and  the  failure  to  find  the  Carolina  phlox  in  am- 
adulterated  samples  of  pinkroot  examined,  suggested  the  possibility 
that  the  plant  from  which  phloxol  had  been  isolated  was  not  Phlox 
but  a  species  of  Ruellia.  Accordingly' an  attempt  was  made  to  verify 
the  source  of  the  phloxol  bv  the  duplication  of  that  part  of  Trimble’s 
work  on  Phlox  which  dealt  with  the  petroleum  ether  extract  and  the 
coni]>ound  isolated  therefrom.  Samples  of  the  three  plants  Phlox 
ovata  L.  (Phlox  Carolina  L.),  Ruellia  ciliosa  Pursh  and  Spigelia 
marilandica  L.  were  taken  from  the  testing  gardens  of  the  U.  S.  De¬ 
partment  of  Agriculture  where  they  were  under  cultivation,  a  condi¬ 
tion  which  made  possible  the  securing  of  authentic  specimens  of 
each  plant. 

Each  sample  of  this  material  was  first  reduced  to  a  fine  powder 
by  grinding  and  was  then  thoroughly  exhausted  with  petroleum  ether. 
The  solutions  were  then  filtered  into  beakers  and  the  appearance  of 
each  observed.  That  from  Spigelia  remained  clear  and  uncolored,  the 
one  from  Phlox  had  a  yellowish  tinge,  probably  due  to  chlorophyl  dis¬ 
solved  from  leaf  fragments  intermingled  with  the  roots  before  grind¬ 
ing,  while  the  solution  from  Ruellia  was  red  and  fluorescent,  as 
descril>ed  by  Trimble  for  Phlox. 

Upon  evaporation  the  solution  from  Spigelia  deposited  a  gummy 
mass  on  the  bottom  of  the  beaker,  throughout  which  occurred  masses 

l  Abbot.  Helen,  nml  Trimble.  H.  Ou  the  Occurrence  of  Solid  Hydrocarbon*  In 
Plnnte  Amer.  Jour  I’hnrm..  60:321 — 324.  1888. 
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of  small  spha.*ro-orystals.  The  solution  from  Ruellia  dejrasited  fern- 
like  nuisses  on  the  side  of  the  beaker  and  on  the  bottom  groups  of 
aeicular  crystals,  similar  to  those  re|)orted  as  derived  from  Phlox. 
After  purification  by  recrystallizing  from  alcohol,  the  melting  point 
was  found  to  lie  between  153°  and  155°  results  which  agree  very 
closely  with  those  given  for  pldoxol  '. 

These  experiments  furnish  good  evidence  for  the  following  con¬ 
clusions:  (1)  That  Trimble  did  not  have  the  Carolina  phlox  as  he 
supposed,  but  probably  Ruellia;  (2)  that  the  so-called  pldoxol  is  not 
a  constituent  of  Phlox  ocala,  but  in  all  probability  occurs  in  Ruellia. 

Medicinal  Pkopehties  of  Ruellia. 

It  is  not  possible  at  present  to  ascribe  any  specific  medicinal 
properties  to  Ruellia  ciliosn,  although  several  other  members  of  the 
genus  have  some  well-recognized  uses  in  certain  maladies.  Dethan  2 3 
has  given  an  extended  account  of  the  useful  Ruellias  in  Ins  thesis  on 
the  medicinal  Acanlhaccar.  The  value  of  his  work,  however,  is 
diminished  by  the  careless  and  incorrect  citation  of  his  authorities. 
Some  of  these  inaccuracies  are  repeated  by  Boec|uillon  ri  in  a  very 
recent  work:  hence  only  such  statements  of  these  two  authors  as  could 
lx*  verified  from  original  sources  have  been  credited. 

The  roots  of  Ruellia  fuhrrom  I...  R.  paluln  L..  Ii.  his  pula  Rich., 
and  /■’.  steepens  I,,  are  emetic  and  are  used  in  America  as  a  substitute 
for  ipecac4 5 *,  the  two  former  being  similarly  used  in  the  Antilles'1.  In 
Guiana  and  the  Antilles  7?.  tuberosa  L.  is  employed  in  intermittent 
fevers,  whooping  cough,  puerperal  peritonitis,  etc. 11  In  the  Barbados 
the  root  has  a  great  reputation  among  the  natives  as  a  cooling 
diuretic7.  In  the  East  Indies  the  natives  bruise  the  leaves  of  R. 
sire  pens  L.,  and  mix  them  with  castor  oil.  forming  a  valuable  appliea- 
•  tion  in  cases  of  children's  eruption  due  to  dentition  \  R.  re  panda  E. 
i«  employed  in  the  treatme  *t  of  cases  of  angina  and  conjunctivitis.  * 

1  Further  KtuilioH  on  thin  enmpounil  nre  In  projrreR*  In  the  In horntorieH  of  Ilrutr- 

Plant  InrentlKatioiiH  of  the  Bureau  of  Plant  ImluHtr.v  S.  Department  of  Agri¬ 
culture. 

3  Dethnn.  <i.  Des  ArnilthnrleH  Mlillriliulox.  pp.  so — Mfl.  Purls.  1H1M1. 

*  Booqullloil-Llinoueln.  H.  Mnilliel  ilex  PlunteH  Mfeliciiinlex.  p.  244.  Pnrln,  11MI.Y 

*  Bullion.  H.  Hixtolre  ilex  Plnntex.  10:421.  1h!>4 

5  Dec  ham  lire,  A.  Dlctlonnnlre  Encyclop^lliine  ilex  Sciences  Mfhllcnlex.  5:588, 
1877. 

*  C'orre  ami  Lejmiue.  Klxuml  ile  In  Mntii're  M&llcnle  et  Toxolo»ftiiue  Colonlnle. 
p.  124.  1887. 

t  Freemnn.  W.  G.  Note*  from  Bnrhniloex.  Plinrin.  Jour,  unit  Trmix..  117:015. 

1901. 

*  Alnxlee.  W.  Mnterln  Indlcn.  vnl.  2:  p.  158,  1820. 
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Pink  hoot  and  its  Substitutions. 


In  the  Antilles  an  infusion  of  the  leaves  of  R.  coccinea  Vahl.  is  used 
as  a  diuretic,  and  a  sudorific  preparation  is  made  from  the  buds  1 ; 
here  also  R.  clandestina  L.  serves  for  a  febrifuge  *,  and  the  blue  flow¬ 
ered  Ruellia,  or  herbe  a  chandeliers,  is  used  as  a  sudorific  (Belan¬ 
ger)*.  In  Sennar  and  Nubia  R.  nubica  Delile,  is  employed  in  the 
treatment  of  various  diseases  4. 

Although  Ruellia  ciliosa  Pursh  is  the  only  member  of  the  genus 
positively  identified  as  a  substitute  for  Spigelia,  it  is  still  quite  prob¬ 
able  that  R.  parviflora  (Nees)  Britton  and  R.  strepens  L.  also  occur 
as  East  Tennessee  pinkroot,  since  all  three  forms  are  well  distributed 
over  a  large  area  in  the  eastern  and  southern  United  States.  The 
habitat,  form,  and  general  appearance  of  the  three  species  are  not 
sufficiently  distinct  to  render  them  readily  distinguishable  to  collec¬ 
tors.  In  view  of  the  fact  that  R.  strepens  L.  has  some  well-marked 
physiological  properties,  the  possibility  of  its  presence  in  the  crude 
pinkroot  may  in  some  degree  account  for  the  variability  in  action 
which  has  long  l>een  observed  in  Spigelia. 

MINOR  ADULTERANTS  OF  SPIGELIA. 

Aside  from  Ruellia  the  adulterants  of  Spigelia  may  be  regarded 
as  accidental,  due  in  the  main  either  to  the  carelessness  of  the  col¬ 
lector  in  not  sorting  out  the  roots  with  which  the  plant  would  be 
associated  in  its  growth,  or  to  a  lack  of  familiarity  with  the  plant  on 
the  part  of  young  or  inexperienced  collectors.  In  Spigelia  other  roots 
sometimes  occur  which  have  a  market  value  from  two  to  four  times 
greater  than  that  of  .the  true  pinkroot  and  therefore  can  scarcely  be 
regarded  as  intentional  adulterants.  Doubtless  some  of  these  are 
introduced  in  the  drug  lofts  where  large  quantities  of  various  roots 
are  stored  and  handled.  The  worthless  roots  sometimes  present,  how¬ 
ever,  may  have  lieen  introduced  by  the  collector  with  full  knowledge 
that  a  fraud  was  l>eing  perpetrated. 

A  very  brief  notice  of  some  of  these  adulterations  is  all  that  the 
limits  of  this  paper  warrant,  with  the  exception  of  one  reputed  to  be 
of  great  importance  but  which  it  is  believed  rarely,  if  ever,  occurs. 

l  ('rtrtv  Hint  . . .  KlHiimS  la  Mature  ft  ToxoIokIijup  <  nloulalt*. 

p.  40.  1KH7. 

>  Bullion,  I.  e.  • 

»  Corre  and  I^Jannr.  1.  e  ,  p  UJ4. 

*  Dwhambre,  I.  r.  , 
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t  Piilox  Cauolina. 

Mention  lias  been  made  in  the  historical  account  of  the  fact  that 
the  Carolina  phlox  was  believed  to  be  substituted  for  Spigelia.  In 
connection  with  the  observations  on  the  chemistrv  of  the  Tennessee 
Pinkroot  it  was  shown  that  the  supposed  Phlox  was  probably  Kuellia. 
There  now  remains  to  describe  authentic  material  of  this  plant  and 
to  show  not  only  that  Pucllra  as  an  adulterant  of  Spigelia  has  been 
wrongly  referred  to  Phlox  but  also  that  there  are  no  valid  reasons  for 
believing  that  Phlox  occurs  at  all.  except  perhaps  in  rare  cases,  as  an 
adulterant  of  Spigelia. 

I lot  a  n  ical  Dnscri  pi  ion. 

The  Carolina  Phlox,  formerly  known  as  Phlox  Carolina  L.,  but 
now  called  Phlox  ovala  L.,  is  an  herbaceous  perennial  of  the  family 
Polnnoniacrar.  The  simple  stems  are  from  one-half  to  two  feet  high, 
often  ascending  from  a  prostrate  base.  The  leaves  are  opposite  and 
entire,  tin*  upper  ones  sessile,  ovate-lanceolate,  with  acute  tips,  the 
lower  longer,  oblong  or  ovate-oblong,  acute,  and  narrowed  into  slen¬ 
der  petioles.  The  corolla  has  a  long,  slender  tube,  with  a  spreading 
bonier  of  five  rounded  entire  lobes.  The  color  is  pink  or  a  delicate 
n  »se- ret  1.  The  short  stamens  are  unequally  inserted  on  the  corolla s 
tube.  \  three-parted  style  terminates  the  three-celled  ovary. 

From  the  thick  and" branching  stem  base  spring  numerous  large, 
gnarled  and  crooked,  much-branched  fibrous  roots.  These  are  at  first 
light  colored,  becoming  dark  brown  when  quite  old.  1  he  bark  some¬ 
times  breaks  away  from  the  wood  in  the  old  roots,  hut  much  less  freely 
than  is  the  case  with  Puellia.  The  roots  are  thicker  and  coarser  than 
those  of  Spigelia  or  h'nellia.  while  in  the  smaller  roots  the  successive 
branches  are  given  oil'  almost  at  right  angles,  thus  presenting  a  very 
"hiking  characteristic. 

.  I  natoini/. 

For  the  anatomical  work  fresh  specimens  of  Phlox  ovala  I.,.  were 
obtained  from  authentic  plant-  under  cultivation,  and  material  ob¬ 
tained  from  the  United  States  National  Herbarium  was  used  for 
comparison.  The  living  material  was  examined  in  the  spring  when 
the  plants  had  reached  the  height  of  a  few  inches  and  again  late  in 
the  autumn  when  they  were  preparing  to  enter  the  winter  condition. 
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The  aerial  stem  of  the  sjKvimens  examined  was  smooth,  terete, 
and  altout  i  mm.  in  cross  section  (Fig.  17).  The  pith  is  large  and 
central,  composed  of  large  parenchymatous  cells,  in  cross  section  ir¬ 
regularly  hexagonal  and  isodiametrie.  Toward  the  periphery  of  the 
pith  the  cells  have  thickened  walls,  while  at  the  center  the  walls  are 
thin  and  cellulosic.  Surrounding  the  pith  is  a  group  of  cells  belong¬ 
ing  to  the  woody  parenchyma  but  not  yet  lignified.  This  tissue  re¬ 


sembles  the  internal  phloem  of  Spigelia, 
a  structure  which  is  not  present  in  Phlox. 


noooO c*5r> 


The  wood  is  thick,  being  made  up  of 
thick-walled,  more  or  less  regular,  simple- 
pitted  cells,  hexagonal  in  cross  section. 
The  medullary  rays  are  not  sharply  de¬ 
fined  in  the  younger  stages  of  the  stem’s 
growth.  The  vessels  are  large  but  not 
numerous  in  the  young  stems  and  usually 
are  more  frequent  toward  the  center.  The 
phloem  appears  as  a  narrow  discontinu¬ 
ous  layer,  interrupted  by  the  cells  of  the 
pericvcle,  which  are  at  intervals  contigu¬ 
ous  with  the  wood.  The  pericycle,  a  con¬ 
tinuous  layer  of  varying  thickness,  is 
formed  of  thickened  cells,  irregular  or 
oval  in  cross  section.  The  endodermis  is 
distinct,  the  cells  are  large  and  plainly 
show  the  characteristic  thickening  of  the 


Fig.  17.  Cross  section  of 
stem  of  Phlox  ovata  L. 


a.  epiiieruii*:  h.  parench.v-  lateral  walls.  The  cortex  is  narrow  and 

niatous  cwrtex :  rl,  xylem  :  g,  .  .  ,  ,  ,  ,  , 

internal  phloem :  /,  pith :  j.  en-  consists  of  large,  thiek-walled  parenchy- 

dodermlx;  /,  pericycle  r  r,  thick-  . 

walled  pith  ceils :  a,  tiiin-w  ailed  niatous  cells,  irregularly  oval  in  cross  sec- 

plth  cells.  X  ISO.  , 

tion.  1  he  epidermis  consists  of  regular 
oval  cells,  strongly  cutinized,  and,  in  all  specimens  examined,  devoid 


of  hairs. 


The  underground  portion  of  the  stem  differs  from  the  aerial 


stem  in  several  important  particulars.  The  pith  is  large  and  contains 
scattered  cells  with  much-thickened,  lignified  walls.  The  wood  is  less 


compact  than  that  of  the  aerial  stem  and  exhibits  large  spiral  vessels 


toward  the  center.  The. pericvcle  is  broad  and  the  cells  composing  it 
have  thicker  walls  than  the  corresponding  structure  in  the  aerial  stem. 
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The  relatively  thick  cortex  is  composed  of  regular,  elliptical  paren¬ 
chymatous  cells,  among  which  occur  scattered  cells  with  thickened 
walls  which  give  a  strong  lignin  reaction.  I^arge  intercellulars  occur 
in  the  cortex.  Outside  a  corky  layer  of  two  or  three  rows  of  thin- 
walled  cells  is  the  epidermis,  which 
is  slightly  cutinized  and  composed 
of  cells  with  walls  thinner  than 
those  of  the  epidermis  in  the  aerial 
stem. 

In  the  root  the  fibrovascular 
bundle  is  of  the  radial  type,  triarch 
in  the  young  root,  and  occupies  the 
center  of  the  stem,  there  being  no 
pith.  The  cells  of  the  xvlem  are 
thick-walled,  hexagonal  in  cross  sec¬ 
tion  (Fig.  18),  and  have  simple- 
pitted  walls.  A  few  scattered  spiral 
vessels  occur  in  the  xvlem.  A  con¬ 
tinuous  band  of  phloem  parenchyma 
surrounds  the  xvlem,  which  in  turn 
is  limited  bv  the  perieyele,  consist¬ 
ing  of  two  or  three  layers  of  large¬ 
sized,  thick-walled  cells.  The  endo- 
dermis  is  thin-walled,  the  cells  ex¬ 
hibiting  tangential  elongation. 

Large,  thick-walled  parenchyma¬ 
tous  cells  comprise  the  cortex.  They 
are  in  general  oval  in  cross  section, 
having  -  large  intercellular  spaces 
between  them.  Two  layers  of  cells 
with  brownish  walls  constitute  the 
epidermis  and  exodermis.  The  cell 
walls  are  in  close  apposition,  leaving 
no  intercellulars.  The  cells  of  the 
outer  layer  are  smaller  than  those  of 
the  inner,  somewhat  elongated  tangentially,  and  externally  thickened. 
They  give  rise  to  the  root  hairs.  The  exodermis  consists  of  thin- 
walled  usually  pentagonal  cells. 


Fig.  18.  Cross  section  of  root  of 
I’lilox  ovnta  L. 

a,  epidermis;  b,  cortex;  </,  xvlem; 
li.  spiral  vessels;  J.  endodermiw:  /, 
perieyele;  t,  phloem  parenchyma. 
X  ISO. 
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7  li run/  I /ml  Phlox  is  ,i  Suits! itut,;  f,,r  S/iii/rliu. 

The  first  account  of  the  substitution  of  the  Carolina  phlox  for 
jp.geha  is  given  in  the  report  of  .he  Con,  mil  toe  on  Aduhera.  „„,s  ami 
.  oplust, cations  to  the  American  Pharmaceutical  Association  at  its 
wen tv-th ir<l  Annual  Meeting  in  is;:,  \  Mmph.  of  the  false  ,>i„k- 

loot  was  sent  by  the  members  of  this  committee  to  Wallace  I  trot  hers 
,  htatesville«  N-  who  identified  it  as  the  mot  of  Phlox  | 

known  with  then,  as  the  Carolina  pink.  In  the  observations  made  on 
this  material  the  roots  of  the  Phlox  were  described  as  straight  and 
uniform  diameter,  with  an  epidermis  easily  detached,  exposiim  a 
smooth,  straw-colored,  ligneous  thread.  This  description  beemne 
especially  significant  ns  the  comparative  stud v  of  the  substitutes  for 

■^p.gel.a  progressed,  for.  as  has  been  stated,  it  was  observed  . .  a 

perfect  characterization  of  the  root  of  Ituellia.' 

•>',,me  years  later  Maisch  -.  at  a  pharmaceutical  meeting  held  in 

"dodelphia,  referred  to  the  . . .  partial  replace, . .  „f  Spigelin 

'-V  <me  or  Hlore  species  o?  Phlox,  principally  l,/ilo.r  niroUmi  |„  Since 
d i Herein  species  of  Phlox  as  well  as  S,,i;,rll„  „iuril<i,i,lir„  were  known 
,n  tho  Sout1,ern  ns  Carolina  pink,  he  suggested  that  the  foot 

ol  Phlox  may  have  been  first  employed  and  after  n-  virtues* ha, I  I . . 

learned  the  root  of  Spigelia  wits  used.  Evidently  accepting  as  assured 
the  theory  of  the  occurrence  of  Phlox  and  wishing  n,  cut . . some¬ 

thing  to  the  methods  of  distinguishing  the  roots  of  these  plants, 
.’toy n toil  ■■  published  a  stmnm.rv  of  ti  e  results  „r  a  comparative  analv- 
<is  of  S/ii</rh,i  muriliiiiiUrii  and  Phlox  ruroliini. 

I  nmble  '  assun.ed  that  Phlox  was  an  adulterant  of  Spigelia.  and 
,,f(<‘r  analysis  of  what  lie  supposed  to  he  l>l,l„.r  mm/ina  sug- 

g<-sted  the  action  of  petroleum  ether*  in  dissolving  certain  compounds 

from  t,u‘  1,111  fn,ni  . . her  as  a  means  of  distinguishing 

Tl,‘‘  «»r  til'1  discovery  that  Phlox  Carolina  was 

substituted  for  Spigelia  was  claimed  by  Pn,f.  M.  K.  Hymns*-  in  |s;ni. 
lie  states  that  samples  of  an  invoice  received  at  Philadelphia  from 
Tennessee  were  sent  to  him  for  identification  and  were  found  to  he 

fr'-ft1'"-  ,,r'" . . . .  . . . . 

*  J/iUmcI,.  .1  XI.  A  in  it  Jour.  I’li, mn  .  :  i(:tl  i;:ij  is*.;, 

4.  THm,,i",'ii"'  i'  l.iilioriitory  Nog'S  A . .  .lour.  Cliarm..  .Vi:.*,7o.  IsM 

It..,,.  A mer.*'j our. '"I dm nn.?  SV'-J fo— 4 m|>.  ' {,ssxJ;.l,,*'","M' r" 1,1 1,1  *  "f  **«"••'  •*«"'• 

Kru.  *1  fl’2— ‘iri.  'li,,!"'  1  «!m.‘  . .  I,r,"f  . . trv  ,,f  .  . . T'<-  eii,o-mmi-„ik-,il 
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Phlox  Carolina  L.,  but  that  the  honor  of  the  discovery  was  given  to 
another. 

In  1891  Greenish'1  called  attention  again  to  the  substitution  of 
Phlox  for  Spigelia  and  after  microscopical  examination  described  and 
figured  sections  of  a  sample  of  root  obtained  from  Professor  Maisch. 
who  stated  that  he  had  received  it  some  years  before  as  Phlox  Caro¬ 
lina.  As  a  means  of  distinguishing  Phlox  from  Spigelia,  Greenish 
cites  the  presence  in  the  cortex  of  numerous  stone  cells  and  cells  in¬ 
closing  eystoliths  composed  chiefly  of  calcium  carbonate  impregnat¬ 
ing  a  cellulose  skeleton.  In  tangential  sections  In'  observed  that  the 
stone  cells  were  of  great  length,  and  that  tin*  eystoliths  were  in  gene¬ 
ral  cylindrical  in  shape.  These  structures  were  found  in  the  paren- 
chvmatous  tissue  of  the  rhizome  and  aerial  system  as  well  as  in 


the  root. 

In  his  Materia  Medica  Maisch  2  says  that  Spigelia  “should  not 
be  confounded  with  the  rhizome  of  Phlox  Carolina,  Linne  (like  Spi- 
gelia  known  as  Carolina  pink),  which  is  short,  upright,  and  has  a 
central  pith,  hard  wood,  and  brownish-yellow,  rather  coarse,  straight 
rootlets  containing  a  straw-colored  wood  underneath  a  readilv  re¬ 
movable  bark:  benzin  extracts  from  it  a  crystalline  white,  tasteless 

hydrocarbon.” 

The  most  recent  contribution  to  the  literature  ol  this  subject  i> 
the  studv  of  Phlox  Carolina  made  by  Mnrelle  *  while  examining  the 
falsification  of  Spigelia.  His  material,  obtained  from  the  Museum  of 
Natural  History  at  Paris,  consisted  of  the  stem  and  leaves  of  Phlox 
Carolina;  the  roots  of  the  specimens,  however,  were  wanting. 
characters  which  he  mentions  as  serviceable  for  distinguishing  >  ox 
from  Spigelia  are:  (1)  The  structure  of  the  epidermal  hairs  and  (.) 
the  presence  of  rare  eystoliths.  He  finds  that  the  epidermal  hairs  are 
curved,  and  consist  uniformly  of  a  single  row  of  cells.  1  lie  single 
evstolith  which  he  observed  was  rounded  in  form  and  situated  in  a 
sub-epidermal  cell  extending  well  into  the  cortical  parenchyma. 
Since  however,  but  a  single  evstolith  was  found  in  all  the  material  he 
examined,  no  importance  can  be  attached  to  his  second  characteristic. 


Note  on  Phlox  Carolina.  I'hnrni.  Jour.  Trim*.,  «-r. 
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His  material  was  too  scanty  and  fragmentary  to  furnish  a  reasonable 
basis  for  diagnostic  charac  ters. 


Evidence  Against  the  Theory  that  Phlox  is  a  Substitute  for  Spigelia. 

Altei  an  examination  of  a  large  number  of  commercial  sample's 
of  pinkroot.  a  comparison  of  the  structures  therein  oliserved  with 
those  describ'd  hy  the  authors  previously  mentioned  as  characteristic 
of  Carolina  phlox,  led  at  once  to  the*  conclusion  that  in  reality  thc*se 
writers  had  Ivon  working  with  RuelHa.  This  belief  was  sup|>orted  hv 
tlie  failure  to  obtain  phloxol  from  Phlox,  and  further  confirmed  by 
careful  study  of  authentic  material  of  Phlox  ornta  and  HueUia  ciliosa. 
The  straight,  wiry  rootlets  with  easily  detachable  hark  noted  in  the 
report  of  the  committee  referred  to  in  the  preceding  chapter,  the 
stone  cells  and  cystoliths  observed  hv  Greenish,  the  crystalline  com¬ 
pound  extracted  hy  I  riinble.  the'  character  of  the  roots  sriven  hv 
Maiscli.  and  the  structure  of  the  epidermal  hairs  noted  hv  Morelle 
« re  all  characteristic  of  liuc.llia  cihosa .  while  in  Phlox  Carolina  then* 
is.  an  entire  absence  of  similar  characters.  Among  all  the  samples  of 
pinkroot  examined,  a  large  percentage- of  which  contained  other  roots 
than  those  of  Spigelia.  no  material  was  found  that  could  be  referred 
to  Phlox  Carolina.  Material  purchased  in  the  market  in  1903  for 
Ph/nx  Carolina  proved  to  be  composed  entirely  of  Ruellia. 

Through  the  kindness  of  Tip.  Henry  Kraemer,  of  the  Philadelphia 
College  of  Pharmacy,  the  private  collection  of  crude  drugs  of  the  late 
Professor  Maiscli  was  made  available  for  study  during  the  preparation 
of  this  paper.  The  material  relating  to  pinkroot  consisted  of  twelve 
specimens,  a  number  of  which  were  evidently  commercial  samples 
and  were  labeled  to  indicate  that  they  were  recognized  as  substitu¬ 
tions.  One  specimen  labeled  "Phlox  Carolina,  substituted  in  place  of 
Spigelia’*  proved  on  examination  to  be  Ruellia.  In  the  entire  collec¬ 
tion  no  material  occurred  that  could  be  referred  to  Phlox. 

Specimens  of  seven  different  species  of  Phlox  were  obtained  from 
the  United  States  National  Herbarium  and  examined  for  cystoliths 
and  stone  cells.  In  no  case  were  these  structures  observed,  and. 
further."  the  peculiar  jointed  hairs  described  by  Morelle  as  occurring 
on  Phlox  Carolina,  were  not  present  in  any  of  the  material  examined. 
The  occurrence  of  evstoliths  in  the  Polemoniaceae  is  not  noted  bv 
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Solereder  ■  in  his  Anatomy  of  the  Dicotyledons,  though  he  mention, 
on  the  authority  of  Greenish  the  finding  of  eystoliths  in  a  plant  char, 
notorized  as  Phlox  Carolina. 

Professor  Greenish,-  on  request,  kindly  sent  the  writer  for  study 
a  specimen  of  the  root  which  lie  had  received  some  years  since  as 
Phlox  Carolina  from  the  late  Professor  Maiseh.  This  material  on 
examination  proved  to  be  Ruellia  and  agreed  perfectly  with  the  speci¬ 
men  labeled  " Phlox  Carolina”  in  the' Maiseh  collection,  of  which  it  had 
at  one  time  doubtless  formed  a  part.  Although  Solercdcr  in  effect 
questions  the  identity  of  the  plant  reported  on  by  Greenish,  his  refer¬ 
ence  to  it  in  connection  with  the  description  ot  the  Poleinoniaceae  has 
apparently  engendered  the  view  that  eystoliths  occur  in  that  family. 
From  the  evidence  at  hand  this  view  must  he  entirely  discredited, 
-dnee  the  material  used  by  Greenish  in  his  study  was  not  Pldox  hut  a 
species  of  lluellia. 

Xo  contributor  to  the  theory  of  the  substitution  of  Phlox  seems 
to  have  secured  authentic  living  material  for  his  study,  but  to  have 
taken  it  for  granted  that  the  adulterant  occurring  in  roots  sold  as 
Spigelia  had  been  correctly  identified  as  Carolina  phlox.  Phlox  ovala. 
By  whom  the  supposed  identification  was  made,  or  what  the  method 
of  determination  was.  is  not  now  possible  to  learn.  The  error  has  been 
made  and  widely  copied  and  now  appears  in  almost  every  tcxt-liook  or 
work  of  reference  which  mentions  the  medicinal  properties  ofSpigelia. 

A  careful  study  of  the  literature  of  Spigelia.  an  examination  of 
the  drug  now  occurring  on  the  market,  and  in  particular  the  com¬ 
parative  histology  of  Spigelia,  Phlox,  and  Ruellia  must  lead  to  the 
conclusion  that  Phlox  rarely  or  never  occurs  as  a  substitute  for  Spi¬ 
gelia.  and  that  the  root  so  generally  described  and  studied  as  Phlox 
must  be  referred  to  Ruellia. 

* 

Medicinal  Properties  of  Phlox. 

There  is  no  evidence  at  the  present  time  that  Phlox  has  any 
medicinal  value.  Bindley  -  in  1S31  said  of  the  Poleinoniaceae  that 
their  properties  were  none  or  unknown.  According  to  Culbreth  *. 
Phlox  Carolina  i-  allied  to  Spigelia  and  is  a  good  anthelmintic,  as  is 


i  Solcroiler.  H.  Syatcmatlwhe  Anatomic  iler  Dlcotyleiloncn.  p.  fiS,  1*#B. 

»  Ltmlley.  John.  Introiluctioii  to  the  Natural  System  of  Botany,  p.  1M«>,  isai 
s  Culhrcth.  1>  M.  Materia  Moil  Ion  ami  t’liurmaooloiry.  p.  -t+s.  1  POO. 
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likewise  Phlox  glabcrrima.  It  has  not  been  possible,  however,  to 
verify  the  source  of  this  information. 

In  the  Maisch  collection  of  crude  drugs  is  a  sample  received  from 
Sparta,  Ga.,  in  1883,  which  bears  the  label  “Phlox  glaberrima  Lin., 
sold  as  Pink  Hoot.”  Examination  revealed  that  the  roots  were 
neither  Phlox  nor  Kuellia.  It  has  been  suggested  that  Phlox  ovaia 
was  used  as  an  anthelmintic  before  Spigelia  was  adopted,  and  since 
pinkroot  has  been  regarded  as  being  sometimes  replaced  by  Phlox 
glaberrima.  the  inference  was  probable  that  the  latter  was  a  good 
anthelmintic.  Until  some  careful  investigations  shall  have  determined 
the  properties  of  Phlox  glaberrima,  it,  as  well  as  Phlox  ovaia.  can  not 
be  regarded  as  possessing  any  medicinal  value,  and  must  be  omitted 
from  the  category  of  medicinal  plants. 

Impurities. 

The  roots  of  the  following  plants  sometimes  occur  intermingled 
with  those  of  Spigelia,  but  are  impurities  rather  than  adulterants. 
As  has  been  suggested,  these  may  be  introduced  accidentally  in  the 
drug  lofts,  or  through  carelessness  on  the  part  of  the  collector.  Upon 
consideration  of  the  fact  that  some  .of  these  roots,  such  as  serpentaria 
or  goldenseal,  are  themselves  usually  worth  from  three  to  five  times 
as  much  as  Spigelia,  it  does  not  seem  that  they  would  knowingly  be 
introduced  as  an  adulterant  of  pinkroot. 

Saponaria  officinalis  L.  Hagen1  says  that  Saponaria  officinalis  L. 
sometimes  takes  the  place  of  Spigelia  in  the  markets,  but  that  it  may 
be  distinguished  bv  its  three-nerved  leaves.  This  plant  scarcely  de¬ 
serves  mention  as  an  adulterant  of  Spigelia,  since  it  rarely,  if  ever, 
occurs  in  American  markets;  but  if  present  it  may  be  readily  dis¬ 
tinguished  from  the  true  pinkroot  by  the  greater  size  of  the  root  and 
the  general  habit  of  growth,  which  do  not  at  all  resemble  Spigelia. 

Anstolocliia  serpentaria  L.  Serpentaria  is  indicated  by  numer¬ 
ous  modern  materia  medicas  as  possibly  confused  at  times  with  Sni- 
gelia,  from  which,  however,  it  may  be  readily  distinguished.  The 
v  pith  of  the  rhizome  is  eccentric,  being  nearest  the  upper  side,  while 

broad  medullary  rays  separate  the  wood  into  prominent  wedges.  The 
- - - 

i  Hagen,  cited  bv  Berg.  Phnrmnkognosie  lies  Pflnnzen-  und  Thierrelclis.  |>p. 
263—264,  Berlin,  187V). 
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otlor  is  aromatic,  resembling  that  of  turpentine,  and  is  alone  sufficient 
to  distinguish  the  plant  from  pinkroot. 

Hydrastis  canadensis  L.  The  root  of  goldenseal  ( Hydrastis 
canadensis  L.)  lias  been  reported  as  an  adulterant  of  Spigelia,  but  not 
to  am-  great  extent.  As  much  as  6  per  cent  has  been  detected.  The 
yellow  rootlets  and  the  large  rhizome  with  lemon-yellow  interior  serve 
to  distinguish  it  readily. 

Dioscorca  villosa  L.,  wild  yam  root ;  and  Collinsonia  canadensis 
1  stone  root,  sometimes  occur  as  impurities,  but  may  be  easily  de¬ 
tected,  usually,  by  their  well-known  gross  structure  and  general  ap¬ 
pearance. 


MICROSCOPIC 


•EXAMINATION  OF 
TER  ANTS. 


SPIGELIA  AND 


ADUL- 


liudlia  is  the  only  important  adulterant  found  in  Spigelia,  since 
the  other  plant  parts  sometimes  present  occur  almost  wholly  as  tm- 
..urities  On  this  account  a  simple  preliminary  examination  max 
U-ve  to  show  the  character  of  material  offered  as  pinkroot,  since 
Hi, cilia  differs  very  markedly  in  appearance  from  Spigelia  and 
'  , "ill  separated  from  it.  If  ungrot, nd  roots  or  rh, mines  are  to  be 
examined  they  should  be  placed  for  a  time  in  water  to  soften i  the^ 
sues  and  render  them  less  refractory  to  the  knife  m  e  itt  g.  T1 
.  .  .-41  „  .Lnriy  Cf.olwi  or  section  razor  may  be  boated  out 

* '  "  Tron'of  water  on  a  -doss  slide  and  readily  examined  with  a  micro¬ 
scope  or  good 'hand  lens.  A  comparison  of  the  structures  observed 

will  liadiL  ..ni  .  distinct  by  the  use  of  zinc  chloro-iodid. 

ViUi,>"  bC fTSl  rf  ftta  reagent  to  the  section  is  fol- 

T  lHT  bv^thTdevelopment  of  an  intense  bltje  color,  particularly  m  the 

T  111  Spicrelia  is  indicated.  If  no  blue  color  appears 

p,th  of  the  rhizome,  h,  -  are  geen  in  the  cells  of  the  cortex 

T‘l  1TterialTl^ellia.n  Since  other  roots  or  rhizomes  are  also  said  to 
the  material  is  Rue  from  wMdl  elose  examination  may  be 

rcquired'to  disting„ish°tl,eni  in  materials  purporting  to  be  pinkroot, 
the  following  key  is  offered  for  their  separation: 
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Cystoliths  present  . Ruellia. 

Cystolitlis  wanting. 

Starch  present  . . .Spigelia. 

Starch  wanting. 

Corky  layer  1-3  cells  thick  or  wanting . Phlox. 

Corky  layer  3  to  many  cells  thick . Saponaria. 


A  differentiating  character  is  presented,  however,  by  the  starch 
grains,  since  starch  is  absent  from  the  adulterants  mentioned  above. 
However,  the  fineness  of  the  starch  grain  and  its  lack  of  striking 
characters  render  uncertain  its  identification  among  many  other  plant 
'starches  which  might  be  readily  introduced  in  the  powdered  drug. 
1  hese  starch  grains  measure  about  4  :>■  anil  in  powdered  pinkroot  are 
associated  with  parenchyma  cells  and  long,  light-colored  sclerenchvma 
fillers.  Ruellia  always  reveals  its  presence  by  the  numerous  stone 
cells  and  cystoliths  which  frequently  remain  intact  even  in  finelv 
powdered  material.  Powdered  samples  of  the  underground  portions 
of  the  Phlox  at  hand  gave  no  reaction  for.,  starch.  The  absence  of 
starch  from  a  powder  supposedly  made  of  pinkroot  suggests  at  once 
that  the  material  is  not  Spigelia.  On  the  other  hand,  the  presence  of 
starch  while  indicative  of  Spigelia  is  by  no  means  conclusive  of  its 
presence. 

*  L,  ,  '  -C 

l  sors  of  pinkroot  can  best  secure  a  [Hire  article  by  purchasing 
the  crude  drug  and  subjecting  it  to  a  rigid  examination,  using  the 
microscope  when  necessary,  to  verify  all  doubtful  material  until  the 
gross  characters  are  well  enough  learned  to  permit  accurate  deter¬ 
mination  by  observing  the  macroscopic  character  of  the  roots. 
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COMMERCIAL  ASPECTS  OF  PINKROOT. 

Although  pinkroot  occurs  over  a  wide  area  in  the  eastern  half  of 
thr  Fnited  States,  it  is.  not  now  found  north  of  Virginia  and  I\en- 
iink\  in  snllicient  ahundance  to  make  profitable  its  collection  as  a 
drug  root.'  Since  its  introduction  to  the  settlers  of  the  Carolina?  as  a 
verniiluge  it  has  been  regarded  as  a  plant  belonging  essentially  to  the 
Southern  Slates.  Its  special  properties  caused,  it  to  he  sought  for  apd 
collected  by  the  Indians  who  early  inhabited  this  region,  especially 
the  Creeks  and  Cherokees  of  Georgia.  When  pinkroot  first  came  into 
ttsc  the  entire  plant  was  employed.  This  was  pulled  up  hv  the  Indians 
and  alter  being  drii*d  was  parked  in  hales  and  bartered  to  the  whites. 

As  the  settlers  pushed  westward,  new  fields  of  supply  opened  in  the  j- 
region  adjacent  to  the  Mississippi  River.  For  many  years  the  States 
east  of  that  river  furnished  practically  all  the  pinkroot  that  entered- 
the  market,  .hut  under  the  stimulus  of  the  high  prices  obtainable  in 
new  sources  of  sifpply  were  opened  in  Arkansas  and  now  the 
Southwestern  States  produce  a  large  part  of  the  drug  annually  sent 
into  commerce  at  Xew  Orleans  and  St.  Louis. 

The*  method  of  collection  has  changed  somewhat  with  time,  and 
now  there  is  collected  the  oliieiaf  part  only,  consisting  of  rhizomC  and 
roots.  Hiese.  after  beipg  freed  from  dirt  as  much  ns  possible,  are 
carefully  dried  and  packed  in  hales  or  casks  for  shipment  to  the 
market,  Pinkroot 'that  has  been  thoroughly  dried  and  then  packed  in 
casks  has  frequently  been  preferred  to  the  roof  put  up  in  bales,  since 
the  casks  not  only  protect  the  root  from  dampness,  which  of  itself 
causes  deterioration  in  quality,  hut  also  largely  diminish  the  tendency 
to  mold,  which  is  frequent  in  hales  that  have  become  damp.  Former¬ 
ly.  when  space  was  not,  so  valuable  in  storage  and' shipment,  crude 
drugs  were  sent  into  commerce1  packed  in  flour  barrels  or  made  ujj  in 
loose  hales.  Now  an  effort  is  made  to  compact  the  material  as  much 
as  possible,  and  some  collectors  of  crude  drugs  utilize  the  cotton 
presses  readily  accessible  to  almost  every  southern  farmer  to  compress 
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drug  leaves  or  roots  into  firm  bales.  This  treatment  saves  in  the  cost 
of  handling  and  storing  and  also  by  tending  to  exclude  the  air  from 
the  bales  reduces  the  absorption  of  moisture  and  consequent  deterio¬ 
ration. 

Market  quotations  show  that  the  demand  for  pinkroot,  though 
quiet,  is  steady,  and  prices  from  year  to  year  show  only  fluctuations 
consistent  with  the  general  movement  of  crude  drug  prices.  The 
highest  price  recorded  for  pinkroot  was  reached  in  1862-3,  when  it 
sold  for  $3.25  per  pound,  quality  receiving  scant  consideration  so 
long  as  the  material  could  be  called  pinkroot.  It  was  reported  as  the 
scarcest  of  all  drugs  in  1863,  the  lack  of  supply  and  consequent  high 
prices  probably  being  due  to  the  interruption  of  trade  incident  to  the 
hostilities  between  the  North  and  the  South.  In  the  latter  part  of 
1863  the  price  per  pound  declined  to  $1.50,  and  1864  saw  a  further 
decline  to  $1.25,  with  the  supply  small  and  the  quality  only  fair.  By 
August,  1870,  the  price  had  fallen  to  30  cents,  but  rose  again  the  next 
year  to  50  cents,  dropping  back  in  1872  to  38  or  40  cents  a  pound. 
Prices  in  1874  were  a  little  higher,  due  possibly  to  the  financial  panic 
of  the  previous  year  which  decreased  the  volume  of  business  and 
caused  a  severe  shrinkage  in  the  quantity  of  crude  drugs  entering  the 
market.  In  1886-7  prices  had  risen  to  40  to  50  cents,  and  in  1895 
they  had  declined  to  18  to  27  cents  a  pound.  According  to  the  Oil. 
Paint  and  Drug  Reporter,  the  range  of  prices  of  pinkroot  for  the 
decade  ending  with  1904,  was  from  a  maximum  of  27  cents  in  1895 
to  a  minimum  of  17  cents  reached  in  1903  and  again  in  1904.  In 
November,  1905,  the  price  advanced  to  45  cents,  and  in  June,  1906, 
the  price  was  quoted  at  $1.00  to  $1.25  per  pound. 

The  market  supply  of  pinkroot,  in  common  with  other  crude, 
drugs,  is  variable,  since  the  greater  number  of  collectors  do  not  make 
a  regular  business  of  gathering  drugs,  but  take  up  the  work  when 
otherwise  unemployed  or  when  prices  have  become  attractive.  Prices 
naturally  accomodate  themselves  to  the  supply,  and  a  season  of  vigor¬ 
ous  collecting  is  apt  to  be  followed  bv  a  declining  market.  This  in 
turn  tends  to  diminish  collection  and  causes  a  shrinkage  in  supply, 
which  is  in  turn  followed  by  increasing  prices  as  the  demand  quickens. 

In  the  widespread  adulteration  of  crude  drugs,  to  which  pinkroot 
forms  no  exception,  lies  a  factor  which  undoubtedly  has  a  marked 
effect  on  the  market  price.  In  many  cases  the  presence  of  the  adul- 
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terant  lias  been  recognized  and  due  allowance  made  for  it  in  deter¬ 
mining  the  quality  of  pinkroot.  However,  the  fact  that  Ruellia  has 
so  far  supplanted  the  real  drug  as  to  be  studied  and  described  as 
pinkroot  shows  that  in  the, majority  of  cases  in  which  the  adulterant 
was  present  it  has  been  undetected.  When  this  fact  is  recognized  it 
no  longer  appears  strange  that  Spigelia  has  been  credited  with  being 
a  drug  of  very  uncertain  and  variable. action.  In  hundreds  of  cases  in 
which  pinkroot  has  been  prescribed,  an  extract  of  Ruellia  has  in 
reality  been  given  and  the  results  of  its  action— good  or  had — have 
been  attributed  to  Spigelia.  Fortunately,  Ruellia  apparently  possesses 
no  properties  which  in  the  doses  usually  administered  give  very 
marked  physiological  action.  The  menace,  however,  to  the  well-being 
of  the  patient  by  the  use  of  adulterated  drugs  is  a  double  one,  for  not 
only  is  he  deprived  of  the  remedy  which  is  indicated  in  his  peculiar 
ailment,  hut  there  are  administered  to  him  plant  principles  with  the 
nature  and  action  of  which  neither  physician  nor  patient  may  be 
familiar. 

The  rigid  exclusion  of  adulterated  or  false  pinkroot  fr.om  the 
markets  may  operate  to  further  increase  the  .price,  which  is  now  ab- 
normallv  high.  However,  the  effectiveness  of  the  drug  as  a  whole 
should  thereby  be  so  increased  that  the  result  would  be  a  distinct 
economic  gain. 

I  desire  to  gratefully  acknowledge  the  generous  suggestion  and 
criticism  of  Dr.  Rodney  H.  True  throughout  the  preparation  of  this 
paper. 

Washington,  D.  C.,  June  1,  190G. 
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PRODUCTION  OF  DRUG-PLANT  CROPS  IN  THE 

UNITED  STATES. 

By  W.  W.  Stockberger, 

Physiologist  in  Charge  of  Drug-riant  and  Poisonous- Plant  Investi¬ 
gations,  Bureau  of  Plant  Industry. 

MEDICINAL  plants  have  been  cultivated  in  the  United 
States  for  more  than  two  centuries.  Only  a  few 
decades  have  elapsed  since  healing  herbs  shared  with  small 
fruits  and  vegetables  a  place  in  every  kitchen  garden,  and 
in  certain  localities  their  production  and  sale  at  one  time 
formed  the  basis  of  small  industries.  In  time,  however, 
the  numerous  convenient  preparations  obtainable  at  every 
drug  store  rendered  the  domestic  herb  garden  no  longer 
necessary,  and  the  great  development  of  foreign  commerce 
made  it  possible  to  obtain  supplies  of  most  crude  drugs  from 
sources  where  the  cost  of  production  was  less  than  in  this 
country.  As  a  result,  drug  cultivation  has  never  become  an 
important  branch  of  agriculture  in  the  United  States,  and 
in  recent  years  it  has  been  confined  chiefly  to  the  production 
of  relatively  small  crops  of  plants  yielding  volatile  oils 
which  are  in  demand  for  industrial  purposes  as  well  as  for 
medicinal  use. 

DRUG  CRISIS  PRECIPITATED  BY  THE  WAR. 

The  extent  to  which  this  country  had  become  dependent 
upon  foreign  sources  for  its  supply  of  crude  drugs  was  not 
generally  realized  until  1914,  when  the  war  in  Europe  ab¬ 
ruptly  severed  long-established  trade  connections  and  either 
greatly  reduced  or  cut  off  entirely  our  supplies  of  many 
drugs.  Prices  rose  to  almost  unheard-of  figures,  and  the 
fear  of  a  drug  famine  occasioned  grave  concern  in  business 
circles  interested  in  maintaining  the  supply  of  medicinal 
products.  The  crude-drug  situation  soon  became  a  popular 
subject  for  feature  stories  in  numerous  magazines  and  news¬ 
papers,  and  many  people  have  been  led  to  believe  that  the 
cultivation  of  medicinal  plants  offers  unusual  opportunities 
for  large  profits. 
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DRUG  PLANTS  CULTIVATED  IN  THE  UNITED  STATES. 

Although  the  list  of  plants  which  yield  useful  drugs  is 
large,  the  number  at  all  suitable  for  cultivation  in  this 
country  is  relatively  small.  Many  crude  drugs  are  derived 
from  plants  which  thrive  only  in  the  Tropics  and  therefore 
can  not  be  successfully  grown  in  the  United  States.  Many 
other  drugs  are  obtained  from  native  trees  and  shrubs,  and 
from  wild  herbs,  some  of  which  grow  naturally  on  sandy  or 
stony  soil  in  the  woodland  shade,  some  in  swamps  and 
marshy  places,  while  others  occur  as  familiar  weeds  along 
roadsides,  in  meadows,  and  in  open  w7oods.  When  these 
wild  plants  are  taken  from  their  natural  surroundings  and 
placed  under  the  conditions  which  exist  in  cultivated  fields, 
they  very  frequently  fail  to  make  a  satisfactory  growth  and 
often  become  the  prey  of  insects  or  diseases  from  which  they 
are  practically  free  when  in  their  native  haunts.  To  domesti¬ 
cate  these  wild  plants  is  by  no  means  a  simple  task;  it  re¬ 
quires  much  time  and  patience,  as  well  as  unusual  skill  both 
in  handling  the  plants  and  in  supplying  the  conditions 
necessary  for  their  favorable  growth  and  development. 

Many  of  the  common  medicinal  plants  are  still  grown  in 
gardens  in  this  country,  either  as  decorative  plants  or  for 
domestic  use  in  cookery  and  as  home  remedies.  For  the 
most  part,  however,  the  consumption  of  salable  products 
prepared  from  these  plants  is  so  small  that  their  commercial 
cultivation  would  be  impracticable,  since  their  production 
in  any  considerable  quantity  would  result  in  overstocking 
the  market.  A  few  medicinal  plants,  such  as  peppermint, 
spearmint,  wormwood,  wormseed,  and  tansy,  are  now  growm 
commercially,  chiefly  as  a  source  of  volatile  oils,  but  the  rela¬ 
tively  small  acreage  devoted  to  these  crops  is  restricted  to 
certain  localities  which  have  been  found  to  be  especially 
suitable  for  their  production.  Sage  is  a  well-known  market- 
garden  product,  but  there  is  a  small  acreage  of  this  crop 
grown  exclusively  for  the  production  of  the  dry-leaf  sage, 
much  in  demand  by  sausage  makers  and  spice  grinders. 
(SeeFl.  I.) 

The  growing  of  ginseng  and  goldenseal  is  a  small  but  well- 
established  industry  in  several  States,  but  it  is  well  recog¬ 
nized  that  each  of  these  crops  requires  a  heavy  initial  outlay 
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and  that  five  or  more  years  must  elapse  after  the  germina¬ 
tion  of  the  seeds  before  any  returns  can  be  expected. 

CANNABIS  AND  PEPPERS  IN  THE  SOUTH. 

Cannabis  is  now  grown  commercially  as  a  side  line  by  a  few 
farmers  in  South  Carolina  and  by  occasional  individuals  in 
some  other  States.  Two  large  drug  manufacturers  also  grow 
sufficient  cannabis  for  their  own  needs.  Considerable  tech¬ 
nical  skill  is  required  to  produce  cannabis  of  a  qualitj'  that 
will  meet  the  standard  requirements  for  this  drug.  Canna¬ 
bis  grown  in  some  localities  is  deficient  in  the  active  prin¬ 
ciples  upon  which  its  value  depends,  and  preliminary  tests  to 
determine  the  quality  of  the  product  are  therefore  always 
advisable  before  planting  this  crop  on  a  commercial  scale. 

The  commercial  production  of  peppers  for  the  drug  and 
spice  markets  receives  some  attention  in  South  Carolina, 
Louisiana,  and  some  of  the  States  of  the  Southwest.  A 
market  has  been  found  for  the  small  species  used  by  pharma¬ 
cists  and  for  the  larger  species  employed  in  manufacturing 
the  ground  red  pepper,  such  as  paprika,  which  is  extensively 
used  as  a  condiment.  In  Florence  County,  S.  C.,  a  pepper 
growers’  association  has  been  formed  among  the  farmers 
growing  this  crop.  The  chief  objects  of  this  organization 
are  to  maintain  a  pure  seed  supply  and  to  facilitate  the 
marketing  of  the  product.  Through  the  cooperation  thus 
secured  it  has  been  possible  to  overcome  many  of  the  market¬ 
ing  difficulties  which  were  encountered  when  the  crop  from 
this  locality  was  first  introduced  to  the  trade. 

EXPERIMENTS  WITH  CAMPHOR. 

The  experiments  with  the  camphor  tree  begun  in  Florida 
about  12  years  ago  by  the  Bureau  of  Plant  Industry  have  led 
to  the  recent  planting  of  this  tree  on  an  extensive  scale  for 
the  commercial  production  of  camphor  gum.  This  tree  has 
long  been  grown  as  an  ornamental  in  various  parts  of  the 
South,  and  in  several  localities  in  Florida  there  are  small 
plantings,  now  well  grown,  which  were  made  with  a  view  to 
the  production  of  camphor  gum  in  marketable  quantities. 

The  experience  thus  far  gained  indicates  that  the  cost  of  pro¬ 
ducing  camphor  gum  from  small  plantings  is  prohibitive, 
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owing  to  the  necessarily  heavy  overhead  charges,  and  par¬ 
ticularly  the  outlay  required  for  the  indispensable  distilling 
•plant.  The  smallest  practicable  commercial  planting  has 
been  estimated  at  500  acres,  while  it  is  believed  that  a  planta¬ 
tion  must  cover  several  thousand  acres  in  order  to  afford  the 
best  opportunity  for  reducing  the  cost  of  production  to  the 
minimum. 

DIGITALIS. 

Digitalis  is  one  of  the  important  drugs  the  normal  sup¬ 
ply  of  which  has  been  seriously  curtailed  by  the  war  in  Eu¬ 
rope.  Attracted  by  the  high  market  prices  of  these  drugs, 
which  include  belladonna  and  henbane,  many  persons  have 
recently  attempted  to  cultivate  them  as  a  source  of  profit. 
The  number  of  failures,  however,  has  been  relatively  very 
large,  either  on  account  of  inexperience  or  because  of  ina¬ 
bility  to  provide  the  soil,  climatic,  and  cultural  conditions 
necessary  for  the  successful  growth  of  these  plants. 

Although  very  little  digitalis  is  now  cultivated  as  a  drug 
crop,  no  serious  market  shortage  need  necessarily  occur,  since 
this  plant,  escaped  from  cultivation,  grows  wild  over  exten¬ 
sive  areas  in  western  Oregon  and  Washington,  where,  with 
proper  encouragement,  a  supply  sufficient  to  meet  all  domestic 
needs  could  be  readily  collected.  For  this  reason  it  is  doubt¬ 
ful  whether  present  conditions  warrant  the  growing  of  digi¬ 
talis  on  land  which  might  otherwise  be  devoted  to  the  pro¬ 
duction  of  food  crops. 


BELLADONNA. 

The  continued  high  price  of  belladonna  since  the  begin¬ 
ning  of  the  present  war  has  greatly  stimulated  interest  in 
the  production  of  this  crop,  but  the  acreage  planted  has 
been  greatly  restricted  on  account  of  inability  to  secure 
reliable  seed  at  reasonable  prices  and  because  of  the  high 
cost  of  labor  and  the  outlay  required  to  provide  the  green¬ 
house  facilities  desirable  for  the  successful  propagation  of 
thrifty  plants.  Information  obtained  from  the  best  sources 
available  indicates  that  approximately  100  acres  of  bella¬ 
donna  were  harvested  in  this  country  in  1917.  Although  it 
is  desirable  that  the  acreage  should  be  increased  sufficiently 
to  provide  an  adequate  supply  of  this  drug,  it  must  be  borne 
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DRUG  CROPS  UNDER  CULTIVATION  ON  A  COMMERCIAL  SCALE  IN  WISCONSIN. 
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PLATE  II. 


FIG.  1.— BELLADONNA  SEEDLINGS  IN  A  GREENHOUSE  READY  FOR  TRANS¬ 
PLANTING. 


Belladonna  is  grown  most  readily  from  seeds  sown  in  flats  in  the  greenhouse  in  midwinter 
and  transplanted  to  small  pots  in  which  they  are  handled  like  tomato  plants,  so  that  they 
may  be  ready  for  transplanting  in  the  field  as  soon  as  danger  of  frost  is  over  in  the  spring. 
Sowing  belladonna  seeds  in  the  field  or  transplanting  directly  from  the  seed  bed  to  the 
field  has  rarely  given  good  results  in  this  country. 


FIG.  2.— DRUG  GARDEN  OF  NATIVE  WOODLAND  HERBS. 

Portion  of  garden  on  the  grounds  of  a  university.  Here  the  conditions  under  which  wood¬ 
land  herbs  grow  naturally  have  been  duplicated  as  closely  as  possible. 
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WILD  GROWTH  OF  FOXGLOVE  (DIGITALIS  PURPUREA)  ALONG  A  RAILWAY  IN  OREGON. 

This  plant  is  not  grown  extensively  for  drag  production  in  the  United  States,  hut  it  has  been  widely  introduced  as  an  orna¬ 
mental,  and  in  many  localities  in  Oregon  and  Washington,  where  it  has  escaped  from  cultivation,  it  is  now  found  growing 
as  a  weed  in  such  abundance  that  supplies  sufficient  to  replace  the  shortage  due  to  cessation  of  imports  could  readily  be 
collected. 
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Drag  gardens  are  now  being  maintained  as  a  feature  of  the  courses  in  pharmacy  in  a  number  of  universities.  This  illustration 
shows  a  garden  in  which  the  cultures  of  medicinal  plants  furnish  material  of  educational  value  for  the  pharmacy  course  and 
also  serve  as  an  ornamental  addition  to  the  grounds  of  the  university. 
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in  mind  that  all  the  belladonna  needed  can  be  grown  on  a 
very  few  acres.  The  quantity  of  belladonna  annually  con¬ 
sumed  in  the  United  States  is  not  definitely  known,  but  it 
has  been  estimated  by  men  in  the  drug  trade  at  approxi¬ 
mately  300,000  pounds.  Since  the  average,  yield  per  acre  of 
dry  belladonna  leaves  is  about  600  pounds,  it  is  evident  that 
the  area  planted  to  this  crop  could  not  much  exceed  500  acres 
without  serious  danger  of  overproduction.  Indeed,  any  sub¬ 
stantial  increase  in  the  present  small  acreage,  by  making 
more  certain  an  available  supply,  will  naturally  tend  to 
cause  a  material  reduction  in  the  market  price. 

HENBANE. 

With  very  few  exceptions,  recent  attempts  to  cultivate 
henbane  as  a  drug  crop  in  this  country  have  resulted  in 
failure.  Although  this  plant  is  occasionally  found  grow¬ 
ing  wild  in  a  number  of  the  Northern  States,  it  has  not 
responded  readily  to  cultivation  on  a  field  scale.  When  the 
seeds  are  sown  in  open  ground  germination  is  frequently 
uncertain,  and  often  young  plants  grown  under  glass  do  not 
survive  transplanting  in  the  field.  The  leaves  of  henbane 
usually  suffer  severely  from  attacks  of  the  potato  beetle, 
and  the  crop  is  very  likely  to  be  destroyed  if  grown  within 
the  range  of  this  insect.  Since  the  difficulties  connected 
with  the  cultivation  of  henbane  are  so  great,  this  crop  is 
not  a  desirable  one  for  persons  who  can  not  well  afford  the 
loss  which  would  be  occasioned  b)^  a  crop  failure. 

OTHER  DRUG  PLANTS. 

/ 

A  number  of  drug  plants  not  mentioned  here1  are  grown 
in  a  small  way  in  various  localities  in  this  country,  chiefly  to 
supply  a  local  demand.  However,  since  the  demand  for 
them  is  very  limited  or  a  wild  supply  fairly  available,  their 
cultivation  on  a  more  extensive  scale  does  not  offer  much  pros¬ 
pect  of  profit. 

HAPHAZARD  PRODUCTION  UNDESIRABLE. 

As  a  safeguard  to  the  public  health,  laws  have  been  enacted 
which  require  manufacturers  of  drugs  and  medicines  to 

*A  detailed  discussion  of  the  cultivation  of  these  plants  is  given  in 
Farmers’  Bulletin  663,  entitled  “  Drug  Tlants  under  Cultivation,”  1915. 
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maintain  certain  standards  of  purity  and  quality  in  their 
products.  Official  standards  of  quality  have  also  been  adopt¬ 
ed  for  the  more  important  crude  drugs  in  common  use.  It  is 
quite  evident,  therefore,  that  securing  a  high  standard  of 
quality  should  be  a  primary  consideration  in  the  production 
of  drugs  under  cultivation.  There  are,  however,  good  rea¬ 
sons  for  believing  that  this  end  will  not  be  attained  through 
the  production  of  a  small  quantity  of  drugs  by  each  of  a 
large  number  of  persons  unskilled  in  drug  growing,  since  the 
product  would  be  very  irregular  in  appearance  and  quality, 
owing  to  wide  variation  in  the  methods  used  in  collecting, 
curing,  preserving,  and  packing  the  drugs  for  market.  For 
the  production  of  a  dependable  supply  of  cultivated  crude 
drugs  of  high  quality,  reliance  must  be  placed  upon  well- 
equipped  growers  who  make  the  growing  of  drug  plants  a 
special  industry  and  who  have  the  necessary  experience  in 
special  methods  of  plant  culture,  acquaintance  with  trade 
requirements,  and  knowledge  of  the  influence  of  time  of  col¬ 
lection  and  manner  of  preparation  on  the  constituents  of  the 
drug  upon  which  its  value  depends.  If  developed  along 
these  lines,  commercial  drug  growing  in  this  country  promises 
to  become  established  upon  a  sound  basis  for  the  future,  when 
normal  conditions  return. 

PRIME  IMPORTANCE  OF  MARKET. 

The  person  who  seriously  considers  growing  drug  plants 
for  profit  can  scarcely  give  too  much  attention  to  the  prob¬ 
lem  of  finding  a  market  for  his  product.  Unless  the  grower 
lives  near  a  city  in  which  dealers  in  crude  drugs  are  located, 
the  disposal  of  a  small  crop  will  present  many  difficulties.  If 
the  crop  is  shipped  to  a  distant  dealer  the  deductions  which 
will  probably  be  made  on  account  of  transportation  charges 
and  defective  quality  may  so  reduce  the  returns  that  the 
transaction  will  show  little,  if  any,  profit.  The  grower  who 
produces  a  quantity  of  crude  drugs  sufficient  to  justify  the 
expense  of  having  their  quality,  determined  by  a  reliable 
analyst,  and  who  is  well  informed  in  respect  to  the  condition 
of  the  wholesale  market,  will  be  in  a  position  to  judge  the 
fairness  of  the  prices  offered  for  his  crop  by  the  dealers  and 
to  protect  his  interests  in  effecting  a  sale. 
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Since  this  country  has  entered  into  war,  many  persons  have 
seriously  considered  growing  drug  plants,  not  for  profit  but 
for  patriotic  reasons.  This  commendable  spirit  has  been  es¬ 
pecially  evident  in  many  of  the  women’s  organizations 
throughout  the  country.  However,  it  is  not  regarded  as  ad¬ 
visable  to  encourage  this  form  of  activity,  since  the  need  for 
women’s  services  is  so  much  greater  in  the  work  of  food  pro¬ 
duction  and  conservation  and  in  preparing  the  various 
articles  so  much  needed  for  the  aid  and  comfort  of  the  men 
at  the  front.  Moreover,  unless  closely  supervised  by  some 
central  authority,  any  extensive  movement  to  grow  drugs 
might  easily  result  in  the  production  of  far  larger  quantities 
than  are  needed.  This  would  involve  a  useless  expenditure  of 
effort,  which  might  accomplish  much  good  if  exerted  in  other 
ways. 

DRUG  GARDENS  FOR  SCHOOLS  OF  PHARMACY. 

xVn  important  feature  of  the  development  of  drug- plant 
culture  in  the  United  States  lias  been  the  establishment  of 
medicinal-plant  gardens  as  an  adjunct  of  the  schools  of 
pharmacy  of  a  number  of  colleges  and  universities.  Un¬ 
fortunately,  the  purpose  for  which  these  gardens  were 
established  is  frequently  misunderstood.  They  were  de¬ 
signed  primarily  not  as  sources  of  information  regarding 
the  commercial  cultivation  of  drug  plants,  but  to  facilitate 
and  enrich  the  courses  of  instruction  in  the  characteristics 
and  properties  of  medicinal  plants.  During  the  last  three 
or  four  years  these  educational  gardens  have  rapidly  in¬ 
creased  in  number  and  now  form  a  part  of  the  regular  teach¬ 
ing  equipment  of  18  different  institutions. 

Although  these  gardens  are  not  devoted  to  commercial 
drug  growing,  nevertheless  they  can  be  made  to  contribute 
in  a  very  practical  way  to  the  public  welfare.  They  afford 
unusual  opportunities  for  students  of  pharmacy  to  acquire 
a  thorough  knowledge  of  many  medicinal  plants  and  to  be 
thereby  better  enabled  to  recognize  inferiority  or  adultera¬ 
tion  in  crude  drugs.  These  gardens  also  supply  material 
useful  in  the  investigation  of  many  problems  arising  in  the 
necessary  revision  of  the  United  States  Pharmacopoeia  and 
the  National  Formulary,  the  official  standards  for  drugs 
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under  the  national  food  and  drugs  act.  Since  the  improve- 
.  ment  of  the  quality  of  drugs  and  the  perfecting  of  the 
standards  by  which  a  high  quality  of  drugs  and  medicines 
may  be  maintained  are  both  questions  of  national  concern, 
the  service  which  the  institutional  drug  garden  can  render 
in  attaining  these  ends  is  worthy  of  wider  recognition. 

Much  pioneer  work  remains  to  be  done  in  establishing 
correct  methods  for  the  cultivation  of  drug  plants  and  in 
determining  the  localities  where  the  conditions  are  most 
favorable  for  the  production  of  each  particular  drug.  The 
progress  of  this  work  will  be  greatly  furthered  by  the  edu¬ 
cational  drug  gardens,  since  they  are  located  in  widely 
separated  localities  and  offer  unusual  opportunities  for  ob¬ 
taining  data  on  the  behavior  of  drug  plants  under  very  di¬ 
verse  conditions  of  soil  and  climate.  The  obtaining  of  such 
data  is  the  necessary  preliminary  step  toward  any  rational 
experiments  in  commercial  drug  growing. 
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PRODUCTION  OF  VOLATILE  OILS  IN  THE  UNITED  STATES* 

By  Dr.  W.  W.  Stockberger.  Physiologist  in  Charge  of  Drug  Plant  and  Poisonous  Plant  Investigation.  Bureau  of  Plant 

Industry,  Washington,  D.  C. 


The  subject  upon  which  I  have  been  invited  to  address 
you  is  one  of  perennial  interest.  Many  phases  have  been 
very  ably,  presented  at  previous  meetings  of  the  Manufac¬ 
turing  Perfumers'  Association,  the  members  of  which  are 
ever  on  the  alert  to  acquire  additional  information  re¬ 
garding  the  sources  and  production  of  the  materials  in¬ 
cluded  in  the  perfumers’  armamentary.  1  have  assumed 
that  your  request  for  me  to  speak  to  you  indicated  a 
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desire  on  your  part  to  learn  at  first  hand  something  of 
the  work  of  the  Bureau  of  Plant  Industry,  of  the  U.  S. 
Department  of  Agriculture,  on  the  production  of  volatile 
oils  in  this  country.  Accordingly,  I  shall  confine  my  re¬ 
marks  almost  entirely  to  the  experimental  work  which  1 
am  directing,  and  with  the  aid  of  a  few  lantern  slides, 
I  shall  try  to  show  you  something  of  the  progress  we  are 
making  and  also  to  indicate  some  of  the.  obstacles  we 
have  encountered. 

In  the  Drug  and  Oil-Plant  Garden  at  Arlington  Farm. 
Va.,  many  'odoriferous  plants  are  grown  and  distilled. 
For  each  species  the  cultural  requirements  and  adapta¬ 
tion  to  soil  and  climatic  conditions  arc  studied  and  the 
yield  of  volatile  oil  and  its  constituents  determined.  If 
the  indications  are  satisfactory  up  to  this  point,  then 
comes  the  task  of  finding  a  location  where  the  economic 
conditions  are  favorable  for  the  establishment  of  an  in¬ 
dustry  in  volatile  oil  production.  One  of  the  most  inter¬ 
esting  features  of  the  work  at  Arlington  Farm  is  the 
Perfume-Rose  Garden,  where  from  time  to  time  a  total 
of  95  varieties  of  roses  have  been  tested.  All  but  41 
varieties  have  now  been  discarded  as  unsuitable,  and  of 
those  remaining  a  number  of  varieties  of  Rosa  rugosa 
and  Rosa  centifolia  have  been  found  the  most  promising. 
During  the  coming  summer  it  is  planned  to  make  some 
practical  tests  with  perfume  roses  in  one  or  two  favor¬ 
able  localities  in  the  Southern  States. 

At  Arlington  Farm  there  are  also  grown  Lavender, 
Caraway,  Anise,  Wormwood,  several  species  of  the  Mint 
Family,  Rosemary,  and  other  species  which  yield  im¬ 
portant  essential  oils.  Duplicate  tests  are  made  at  test¬ 
ing  gardens  in  various  parts  of  the  United  States.  A 
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number  of  colleges  and  universities  maintain  Medicinal  ; 
Plant  Gardens  and  co-operate  informally  With  the  Bureau 
of  Plant  Industry  in  obtaining  data  regarding  the  prodne-  ! 
timi  and  utilization  of  oil-hearing  plants. 

kt  Madison,  Wis.,  extensive  experiments  with  Drug 
and  Oil-Bearing  Plants  are  being  carried  on  under 
formal  co-operation  between  the  University  of  Wisconsin  ' 
and  the  Bureau  of  Plant  Industry.  One  phase  of  the 
research  on  oil  plants  in  progress  at  the  Madison  Garden 
may  he  illustrated  by  reference  to  the  work  of  Mr.  G.  A. 
Russell,  of  the  Bureau  of  Plant  Industry,  on  Acorus 
falamus,  the  source  of  calamus  oil.1  This  plant  usually 
occur--  in  low.  swampy  situations,  but  we  have  found  that  • 
it  thrives  on  well-drained  upland  soil.  Mr.  Russell  has 
studied  the  oil  from  the  roots,  rhizomes  and  leaves  of 
Calamus,  grown  on  upland  soil  at  Madison.  The  oils 
from  different  part'  of  the  plant  were  found  to  ditfer  'j 
markedly  in  their  properties,  due  apparently  to  the  rela¬ 
tive  quantities  of  terpenes  or  sesquiterpenes  present  in  \ 
these  oils. 

.\nothcr  scries  of  studies  i>  in  progress  on  wild  oil 
bearing  plants  which  occur  in  great  abundance  in  certain 
localities  in  the  United  States.  The  character  of  this 
work  may  he  illustrated  by  reference  to  the  steam  dis-  , 
tilled  oil  of  Artemisia  frig  id  a,  wild  sage,  or  mountain 
sage,  which  was  first  studied  by  Frank  Rabak,  of  the  j 
Bureau  of  Plant  Industry,  who  determined  Cineol,  1 


Fcnrlionc  and  Borneo!  as  the  chief  constituents  of  this 
oil.'  A  related  plant,  Ramona  slachyoides  (black  sage) 
from  Southern  California,  has  also  been  studied  by  Ra¬ 
bak  and  others,  flic  principal  constituents  of  the  oil  of 
this  plant  are  Pittene,  Cineol,  Dipentine,  Thujone  and 
Camphor.  The  investigation  of  these  plants  has  led  to 
the  examination  of  the  oils  of  other  species,  that  front 
.Irlcmisia  trideuiata  having  recently  attracted  wide¬ 
spread  attention  as  a  new  Hotative  agent  for  separating 
various  ores. 

1  Jotun.  Amcr.  Chem.  Society,  Vol.  37,  No.  10.  October,  1915. 
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\t  Orlando,  Florida,  wc  have  a  large  and  fairly  well 
1  equipped  laboratory  for  the  experimental  study  of  vola¬ 
tile  oil  production  m  all  its  phases.  A  small  experimen¬ 
tal  farm  of  40  acres  is  also  available  on  which  various 
!  grops  of  oil-bearing  plants  are  grown  on  a  field  scale. 
The  data  secured  from  the  practical  field  tests  and  in  the 
laboratory  form  the  basis  of  our  estimates  of  the  possi¬ 
bilities  for  the  c<  mmcrcial  production  of  the  volatile  oil 
'  plants,  under  observation.  One  feature  of  the  work  at 
the  Orlando  Laboratory  during  the  past  year  was  the 
invention  of  a  machine  for  peeling  waste  and  cull  oranges 
and  the  devising  of  a  simple  and  practical  method  of  ex- 


TRFAI.  PLANTING  OK  ROSE  GERA Nl I'M  IN  FLORIDA. 


trading  the  oil  from  the  orange  peel.  A  description  of 
the  machine  and  the  details  of  the  process  of  extracting 
orange  oil  have  been  published  in  Department  of  Agri- 
'  culture  Bulletin  No.  399,  and  need  no  further  comment 

here. 

A  brief  reference  to  a  few  of  the  species  of  oil-bearing 
plants  under  study  at  Orlando,  will  now  serve  to  illus¬ 
trate  the  character  of  the  work  in  progress  there.  From 
Monarda  punctata  we  obtain  oil  of  horsemint,  which  con¬ 
tains  a  high  percentage  of  thymol.  Our  experiments  with 
this  plant  under  cultivation  for  a  period  of  over  6  years 
justify  the  conclusion  that  yields  of  from  30  to  40  pounds 
of  oil  per  acre  may  be  expected.  Assuming  a  market 
price  of  $2  per  pound,  we  estimate  that  the  commercial 
production  of  this  oil  can  be  made  to  show  a  profit  of 
about  $16  per  acre.’ 

The  plant  Cymbopogon  citratus  yields-  the  Lemongrass 
Oil  now  extensively  used  for  the  manufacture  of  Citral, 
from  which  Ionone  and  similar  products  are  obtained. 
Tire  details  of  the  cultivation  of  this  plant  in  Florida 
have  been  worked  out,  and  its  commercial  possibilities 
well  determined.*  Tests  on  acre  plots  have  been  made 
to  determine  the  o>st  of  production,  the  best  method  of 
distilling  the  oil,  and  the  quality,  of  the  product.  Small 
lots  of  this  oil  have  been  sold  .in  our  domestic  markets 
at  the  prices  prevailing  for  the  best  grade  of  imported 
oil,  and  it  seems  possible  to  produce  this  oil  commercially 
•  at  a  fair  profit. 

t  innamomuni  c. evlanicum  of  the  family  Lauraceae,  il¬ 
lustrates  how  different  portions  of  a  plant  may  yield  oils 
of  very  different  character.  In  the  root  oil  of  this  plant, 

,  §ee  S.  Department  of  Agriculture  Bulletin  No.  .172,  1916. 

•  re  I  S.  Department  of  Agriculture  Bulletin  No.  442.  1917. 
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camphor  is  the  chief  constituent,  in  the  leaf  oil,  eugenol, 
and  in  the  bark  oil  cinnamic  aldehyde.  A  number  of 
trees  of  this  species  have  been  grown  cn  the  experimen¬ 
tal  grounds  at  Orlando,  Florida,  but  the  danger  of  occa¬ 
sional  low  temperatures  renders  the  commercial  cultiva-"*^ 
tion  of  this  plant  uncertain  in  areas  subject  to  heavy 
frosts. 

C,  innamomuni  cassia,  the  source  of  cassia  oil,  w  hich  is 
official  in  the  United  States  Pharmacopoeia,  is  also  under 
experimental  cultivation  at  our  Florida  Station,  but  the 
commercial  possibilities  of  this  and  the  preceding  species 
are  yet  to  be  determined. 

Pycnanthemum  albescens  is  a  plant  of  the  family 
Labiatae,  native  in  the  Southern  United  States.  The 
plant  grows  well  in  moist  sandy  soil  and  yields  from 
0.4  to  0.8  per  cent  of  a  colorless  volatile  oil  having  a 
characteristic  pennyroyal  odor.  The  possible  yield  per 
acre  of  this  oil  is  estimated  at  30  to  40  lbs. 

The  tree  known  as  Illicium  anisatum  of  the  family 
Magnoliaceae,  is  the  source  of  Star  Anise  Oil.  Prelimin¬ 
ary  tests,  indicate  that  this  plant  is  quite  hardy  in  Central 
Florida’ and  could  probably  be  grown  there  successfully. 
Two  other  species  of  Illicium  are  native  to  Florida  and 
may  prove  of  value,  but  much  further  investigation  will 
be  necessary  in  order  to  determine  their  commercial  pos¬ 
sibilities. 

liugenia  caropohyllata,  the  clove  tree,  has  made  fair 
growth  at  our  Southern  Station,  but  no  commercial  pros¬ 
pects  for  this  plant  are  evident  at  present. 

Persea  pubescens,  the  swamp  bay  of  the  South,  is  an¬ 
other  native  aromatic  plant  which  has  been  studied  by 
the  Bureau  of  Plant  Industry.  The  oil  contains  camphor, 
cineol  and  borneol,  and  may  prove  to  be  of  interest  to 
perfumers. 

Hedychium  corottarium,  or  ginger  lily,  which  belongs 


A  FIELD  OF  LEMON  GRASS  IN  FLORIDA. 


to  the  family  Scitaminaceae,  may  have  some  value  as  a 
‘perfume  plant  since  the  flowers  which  are  very  fragrant 
suggest  the  gardenia  and  tuberose. 

Camphor  production  is  another  feature  of  the  Florida 
work.  The  experiments  with  this  crop  have  included  the 
propagation  and  culture  of  camphor,  and  laboratory  and 
factory  phases  of  camphor  production.  It  has  been 
shown  that  the  crop  is  one  which  requires  operations  on 
a  large  plantation  scale,  for  economic  production,  and  as 

( Continued  on  page  24.) 
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THE  MARKET. 

(Continued  from  fane  22.) 

good--  arc  expected  to  appear  on  tlie  market  has  had  the 
usual  bearish  intluence. 

Thus  far  there  has  been  no  trading  in  hulk  lots  in  the 
primary  market  with  the  result  that  there  is  no  stability 
of  quotations  on  Mexican  beans.  However,  as  ordinary 
beans  are  usually  the  ones  which  arrive  in  this  market 
first  of  all  there  has  been  considerable  trading  on  a  to 
arrive  basis  and  the  general  trend  of  the  market  has  been 
downward  as  competitive  selling  has  brought  out  sales 
of  ordinary  quality  on  a  to  arrive  basis  of  as  low  as 
$4.(XKu  4  25  for  whole  beans.  These  quotations  arc-hardly 
a  fair  criterion,  however,  as  the  majority  of  sellers  have 
maintained  their  views  within  the  range  of  $4.75@6.00  a 
pound  for  whole  beans,  and  $3. 50(774.00  for  the  cuts. 

As  previously  pointed  out,  no  New  York  operators  have 
as  yet  come  into  the  market  in  Mexico  to  any  extent  prin¬ 
cipally  because  of  the  lateness  of  the  crop.  Reports  from 
crop  sections  in  Mexico  indicate  that  the  Indian  who  would 
in  ordinary  years  have  gathered  the  vanilla  beans  say  by 
November  or  December  has  not  yet  brought  in  any  appre¬ 
ciable  quantities  of  the  crop. 

The  action  of  the  Teutonic  forces  in  forcing  their 
passage  down  to  Riaek  Sea  ports  has  forced  a  materially 
firmer  feeling  in  the  market  for  Rourbon  vanilla  beans  so 
much  so  that  there  has  been  an  advance  of  two  francs  in 
the  Marseilles  market.  This  has  forced-  the  quotation  in 
this  market  to  about  $2.05(772.07  a  pound  cost  and  dock 
New'  York,  so  that  good  sound  free  goods  have  been  sell¬ 
ing  here  on  a  basis  of  $2.10  a  pound  with  occasional  price 
shading  from  some  houses  down  to  $1.95@2.00.  Were  it 
not  for  the  weakness  which  has' been  shown  in  Mexican 
beans,  it  is  thought  that  the  Rourbon  would  by  this  time 
be  quoted  on  a  materially  firmer  basis.  As  it  is,  it  has  been 
made  clear  that  Rourbon  beans  cannot  be  brought  over 
successfully  from  France  and  such  arrivals  as  have  taken 
place  and  arc  scheduled  to  arrive  are  being  held  at  firm 
prices. 

The  market  on  Tahiti  beans  has  had  somewhat  of  a  re¬ 
action.  Reports  from  the  Pacific  Coast  indicate  that  offers 
have  been  made  down  to  a  basis  of  $1.00  a  pound  so  that 
offers  locally  have  been  made  down  to  $1.00(771.35  a  pound. 
Latest  advices  from  vanilla  bean  centres  in  South  America, 
report  that  the  cron  is  expected  to  be  large  and  will  un¬ 
doubtedly  come  on  the  market  at  lower  prices. 


DEVELOPMENT  OF  ORANGE  OIL  INDUSTRY 
IN  JAMAICA. 

( Continued  from  page  11.) 

EFFORTS  TO  MAINTAIN  QUALITY. 

It  is  reported  that  there  is  a  general  impression  in 
Jamaica  that  if  the  industry  of  putting  up  orange  oil  gets 
into  many  hands  and  the  shipping  and  marketing  are  in¬ 
dependently  handled  without  co-operation  the  trade  will 
suffer  It  is  said  to  be  considered  quite  necessary  that  the 
oil  sent  abroad  should  be  kept  up  to  as  high  and  uniform 
a  standard  as  possible,  for  if  inferior  grades  are  shipped 
on  the  chance  of  finding  a  market  the  result  will  be  not 
only  a  probable  loss  to  the  individual  shipper  but  an  in¬ 
direct  loss  to  all  shippers.  It  is  not  an  article  the  consump¬ 
tion  of  which  can  be  greatly  stimulated  by  cheapness,  and 
from  the  viewpoint  of  the  producers  it  would  probably 
be  more  advantageous  to  market  a  limited  quantity  at  good 
prices  than  a  large  quantity  at  low  prices.  The  latter 
would  probably  lead  to  price  cutting,  careless  production, 
and  the  shipping  of  a  poor  product  to  foreign  markets. 

By  far  the  greater  amount  of  orange  oil  produced  in 
Jamaica  is  of  the  sweet  variety.  Ritter  orange  oil  is 
produced  in  exactly  the  same  way  as  the  sweet  oil,  except 
that  the  bitter  oil  is  obtained  from  the  Seville  or  sour 
orange,  and  is  not  as  valuable  as  the  sweet  oil.  When 
the  latter  is  being  sold  at  $1.75  a  pound,  the  producer  of 
bitter  oil  counts  himself  fortunate  if  he  succeeds  in  obtain¬ 
ing  $1.25.  The  bitter  oil  is  used  also  to  flavor  cakes  and 
biscuits  and,  to  a  lesser  degree,  in  the  preparation  of  per¬ 
fumes  and  essences. 


PRODUCTION  OF  VOLATILE  OILS. 

( Continued  from  page  9.) 

the  outcome  of  the  department’s  work  on  camphor,  sev¬ 
eral  large  commercial  enterprises  have  been  undertaken. 

Among  the  many  species  of  plants  which  are  now  be¬ 
ing  studied  in  our  several  experimental  gardens  are  those 
yielding  the  following  oils: 


Anise 

Fennel 

Peppermint 

Basil 

( ialangal 

Rose 

Cajeput 

( ieranimn 

Rosemary 

Calamus 

Ginger  v 

Sage 

Camphor 

Horsemint 

Spearmint 

Caraway 

Lavender 

Tansy 

Cassia 

Lemongrass 

Thyme 

Chamomile 

Marjoram 

Vetiver 

Citronella 

Orange 

Wormseed 

Cumin 

Palmarosa 

Wormwood 

Curcuma 

Pennyroyal 

Ylang  Ylang 

Eucalyptus 

In  so  far  as  time  and  means  permit,  the  cultural  re¬ 
quirements  of  promising  perfumery  plants  will  be  worked 
out  and  their  commercial  possibilities  in  the  United  States 
determined.  I  trust  that  the  results  will  not  be  without 
interest  to  the  members  of  the  Manufacturing  Perfumers' 
Association. 

_ 

FOREIGN  CORRESPONDENCE. 

( Continued  from  page  22.) 

be  the  Compagnie  des  Produits  Aromatiques,  Chemiques,  et 
Medicinaux.  M.  G.  Chiris  remains  as  president  of  the 
company. 

-  -  "sw 

GREAT  BRITAIN. 

Embargo  Prohibitions. — Ambergris  and  tooth-brushes 
have  been  added  to  the  British  embargo  list. 

GREECE. 

Olive  Croc  Small  in  1917. — Vice  Consul  C.  M.  Corafa, 
Athens,  reports  that  the  Greek  olive  crop  and  olive-oil 
yield  has  been  seriously  under  the  average.  As  a  striking 
confirmation  of  this  shortage  may  be  noted  the  recent  ac¬ 
tion  of  the  Ministry  of  Revictualling  and  Supplies,  which 
lias  raised  the  minimum  price  of  olive  oil  from  $1.76  per 
gallon  to  $2.08  per  gallon.  The  price  fixed  from  October 
of  $1.09  per  gallon  for  olives  has  been  increased  to  $1.32  per 
gallon.  While  it  is  possible  that  there  is  some  hoarding 
of  olive  oil  and  olives  in  the  provinces,  according  to  the 
most  optmistiC  estimate  the  olive-oil  crop  is  perhaps  15  per 
cent,  short,  and  the  olive  crop  10  per  cent,  below  the  nor¬ 
mal  production. 


ITALY. 


Olive  Oil. — Naples  advices,  dated  February  4,  say:  “Ac¬ 
cording  to  information  received  by  the  Societa  Nazionale 
degli  Olivicoltori  (National  Society  of  Olive  Growers),  the 
olive  crop  in  Apulia,  the  most  important  region  of  olive 
growing,  gave  an  exceedingly  disappointing  result,  the 
yield  being  estimated  at  only  about  one-fifth  of  the  abund¬ 
ant  production  of  1916.” 


PORTUGAL. 

Export  Prohibition. — A  decree  of  January  24  forbids 
the  export  of  resins  of  all  kinds. 
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Some  Plain  Pacts  About  Drug  Cultivation 

The  Annual  Requirements  of  Digitalis  for  a  Million  Persons  Could  Re  Raised  on  Four  or 
Five  Acres  of  Good  Land,  and  500  Acres  Would  Furnish  Enough  Belladonna  to 
Supply  the  Nation’s  Needs— Some  Words  with  the  Small  Grower. 

By  DR.  IV.  W.  STOCKBFRCER. 


Much  of  the  enthusiasm  now  being  displayed  for 
medicinal  plant  cultivation  in  the  United  States  sorely 
needs  the  curb  of  common  sense  and  ordinary  busi¬ 
ness  judgment.  I  lie  alluring  “stories"  about  the  case 
and  profit  of  drug  growing  which  all  too  frequently 
appear  in  newspapers  and  magazines  are  excellent 
examples  of  the  art  of 
camouflage,  •  since  they 
successfully  divert  at¬ 
tention  from  the  very 
essentials  which  should 
be  most  carefully  re¬ 
garded.  The  writer  of 
one  of  these  stories, 
when  taken  to  task  for 
his  misleading  state¬ 
ments,  dismissed  the 
matter  with  the  com¬ 
ment  that  he  cared 
only  to  arouse  people’s 
interest,  and  that  they 
might  find  out  the  facts 
for  themselves.  Un¬ 
fortunately,  the  facts 
are  not  always  investi¬ 
gated,  in  which  case 
disillusionment  and 
financial  loss  are  the 
frequent  results. 

Three  important  es- 
s  e  n  t  i  a  1  s  regarding 

which  every  prospective  grower  of  drugs  should 
be  informed  are  the  cost  of  production,  disposal  of 
the  product  and  the  extent  of  the  market  require¬ 
ment. 


An  additional  cash  outlay  will  lie  necessary  if  a 
greenhouse  has  to  be  built  or  hired  and  a  drying 
house  constructed.  For  leaf  drugs  like  belladonna 
some  means  of  drying  with  artificial  heat  is  a  neces¬ 
sity  if  the  crop  i>  produced  on  a  commercial  scale 
and  unless  the  drying  begins  immediately  after 

the  leaves  are  gathered 
and  proceeds  rapidly, 
they  arc  apt  to  turn 
brown,  and  the  result¬ 
ing  drug  can  not  be 
sold  readily,  since  the 
trade  prefers  a  leaf 
which  retains  its  nat¬ 
ural  green  color.  The 
capacity  of  the  drying 
house  is  a  limiting  fac¬ 
tor  of  the  acreage 
which  can  be  handled 
advantageously.  A  dry¬ 
er  which  will  handle 
the  crop  from  four  or 
five  acres  can  be  built 
for  a  moderate  figure, 
but  the  cost  of  a  fully 
equipped  modern  dry¬ 
er  suitable  for  han-, 
dling  twenty-five  acres 
or  more  may  easily 
total  several  thousand 
dollars.  The  perma¬ 
nent  investment  in  equipment  of  this  kind  is  an 
expense  which  the  amateur  must  consider  and  which 
should  be  figured  in  as  an  item  of  cost  when  the  total 
cost  of  production  is  sought. 


STATUS  OF  THE  SMALL  CROWER. 

"If  medicinal  plant  cultivation  is  to  succeed  in  this 
country  it  must  be  placed  on  a  sound  commercial  basis 
and  there  are  good  reasons  for  believing  that  this  end 
will  not  be  attained  by  encouraging  a  large  number  of 
persons  to  engage  in  drug  growing  on  a  small 
scale. 

"If  the  drug  manufacturer  is  to  become  perma¬ 
nently)  interested  in  medicinal  plants  produced  in  this 
country  he  must  be  assured  of  a  fairly)  large  and  de¬ 
pendable  source  of  supply).  For  thisx  reliance  must 
be  placed  upon  well  equipped  growers.  .  .  who 

have  sufficient  capital  to  carry  on  the  enterprise  ef¬ 
fectively)." — Dr.  W .  W .  Stocl(berger. 


Cost  of  Production. 

The  amount  and  cost  of  the  labor  necessary  for 
producing  a  drug  crop,  such  as  belladonna,  for  ex¬ 
ample,  on  a  large  scale,  will  vary  according  to  cir¬ 
cumstances  and  locality.  Assuming  that  the  land, 
greenhouse  facilities  for  starting  the  young  plants, 
and  a  suitable  drying  house  for  the  crop  are  all 
available,  there  are  still  a  number  of  important  items 
which  require  a  cash  outlay.  Some  of  these  are, 
labor  and  fuel  for  greenhouse;  plowing,  harrowing, 
and  fitting  the  land;  fertilizers;  transplanting;  re¬ 
planting;  cultivating;  hoeing;  spraying;  harvesting; 
hauling  and  drying  leaves;  digging,  washing,  haul¬ 
ing  and  drying  roots;  fuel  and  labor  for  drying 
houses;  baling  the  dry  product;  and  cartons,  burlap 
or  boxes  for  packing.  Under  present  conditions  the 
question  of  labor  and  fuel  is  a  serious  one  in  most 
localities  and  must  be  carefully  considered  in  mak¬ 
ing  estimates  of  the  outlay  necessary  to  cover  the 
items  above  mentioned. 


Disposal  of  the  Product. 

The  producer  of  crude  drugs,  such,  for  example, 
as  belladonna,  henbane,  or  digitalis,  will  find  that 
unless  his  product  meets  certain  exacting  trade  re¬ 
quirements,  he  will  not  be  able  to  dispose  of  it  ad¬ 
vantageously,  if  at  all.  The  appearance  of  these 
drugs  is  always  an  important  factor  in  their  salabil¬ 
ity.  They  must  be  bright,  clean,  thoroughly  dry, 
with  no  trace  of  mould,  and  well  packed  to  prevent 
damage  while  in  course  of  shipment.  In  so  far  as 
possible,  leaf  drugs  should  retain  their  natural 
green  color  and,  to  secure  this  result,  requires  the 
exercise  of  a  degree  of  skill  and  judgment  in  drying 
the  materials  that  can  be  attained  only  through  long 
experience. 

Many  crude  drugs  are  now  bought  and  sold  on  a 
basis  of  value  determined  by  their  content  of  active 
principles,  as  shown  by  chemical  assay  or  by  their 
potency  as  indicated  by  suitable  tests  of  their  physio¬ 
logical  activity.  Drugs  like  belladonna  and  digitalis 
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THE  AUTHOR. 


Referring  to  the  latest  edi¬ 
tion  of  "Who’s  Who  In  Amer¬ 
ica,"  we  learn,  among  other 
things,  that  Dr.  Warner  W. 
Stockberger,  botanist,  was 
horn  In  Licking  County,  Ohio, 
July  10,  1872;  that  he  was  a 
teacher  in  the  public  schools 
of  that  State  from  1895  to 
1897;  that  he  was  graduated 
from  the  Ohio  State  Univer¬ 
sity  in  1901,  with  a  bachelor 
of  science  degree,  and  from 
Denison  University  the  fol¬ 
lowing  year,  with  the  degree 
of  doctor  of  philosophy.  He 
then  spent  a  year  as  in¬ 
structor  in  botany,  and  the 
volume  mentioned  above 
briefly  summarizes  his  activ¬ 
ities  since  that  time  as  fol¬ 
lows:  "Expert  in  histology, 
1903-08;  pharmacognosist, 
1908-10;  plant  physiologist, 
1910-13;  plant  physiologist  In 
charge  of  drug  and  poison¬ 
ous  plant  investigations. 
United  States  Department  of 
Agriculture.” 

Dr.  Stockberger  is  an  ac¬ 
tive  member  of  the  American 
Pharmaceutical  Association, 
and  is  at  present  chairman  of 
the  scientific  section,  a  mem¬ 
ber  of  the  council,  chairman 
of  the  committee  on  drug 
plant  growing,  and  of  the 
committee  on  historical  ex¬ 
hibits  in  the  United  States 
Museum,  and  is  president  of 
the  Washington  branch  of 
the  parent  body.  He  is  a  fel¬ 
low  of  the  American  Associa- 
tion  for  the  Advancement  of 
Science,  and  is  a  member  of 
the  Botanical  Society  pf 
America,  the  American 


Dr.  W.  W.  8TOCKBEBGER. 

Breeders’  Association,  and 
other  scientific  bodies.  Among 
his  best  known  papers,  which 
have  appeared  in  the  reports 
of  the  Department  of  Agri¬ 
culture  and  various  scientific 
publications,  may  be  men¬ 
tioned  “The  Drug  Known  as 
Pinkroot,”  "Tannin  Plants  of 
Paraguay,"  "Medicinal  Plant 
Gardens,”  “Drug  Plants  Un¬ 
der  Cultivation,”  "Drug  Plant 
Culture  In  1916,”  and  "Drug 
Plant  Breeding.” 

It  is  apparent  that  what¬ 
ever  Dr.  Stockberger  may 
have  to  say  concerning  drug 
plant  cultivation  will  be 
based  on  wide  experience  and 
a  knowledge  born  of  many 
years  of  work  along  botani¬ 
cal  lines,  and  should,  there¬ 
fore,  be  of  particular  Interest 
to  those  who  are  contemplat¬ 
ing  the  establishment  of  a 
drug  plant  garden. 


vary  greatly  in  strength,  and  the  grower 
who  attempts  to  market  his  product  with¬ 
out  first  submitting  samples  to  a  competent 
analyst  will  act  unwisely,  since  he  will  not 
know  whether  he  is  offering  to  the  trade 
an  inferior  drug  or  one  which  is  of  high 
quality.  Armed  with  an  analysis  of  his 
product,  he  will  he  better  enabled  to  judge 
the  fairness  of  the  offers  which  lie  receives 
and  to  insist  on  receiving  full  value  for  his 
crop. 

The  complaint  is  often  made  by  drug 
growers  that  the  prices  offered  them  for 
their  product  by  drug  dealers  are  much 
lower  than  the  market  quotations,  but  it 
should  be  remembered  that  the  quotations 
in  the  trade  journals  represent  prices 
between  dealers  or  between  dealers  and 
jobbers*  and  are  necessarily  higher  than 
the  producer  can  expect  to  receive.  In 
this  respect,  a  drug  crop  is  not  different 
from  any  other  farm  crop.  No  farmer 
either  expects  or  receives  for  his  crops 
the  prices  quoted  in  the  wholesale  mar¬ 
kets  of  our  cities,  and  the  drug  grower 
also  must  be  prepared  to  make  a  reasonable 
allowance  for  the  expenses  and  profit  of 
the  drug  dealer.  The  prices  mentioned  in 
the  sensational  stories  about  the  large 
profits  to  be  made  by  growing  drugs  are 
nearly  always  the  highest  wholesale  quota¬ 
tions.  and  many  persons  have  been  thereby 
misled  in  regard  to  the  prices  which  the 
drug  grower  may  expect  to  receive. 

Unless  the  drug  grow-er  is  fortunate 
enough  to  be  situated  near  one  of  the  cities 
where  there  are  dealers  in  crude  drugs,  he 
is  certain  to  experience  some  of  the  diffi¬ 
culties  and  annoyances  always  connected 
with  marketing  at  a  distance.  Only  a  large 
crop  would  justify  the  expense  of  a  trip  to 
a  distant  market  for  the  purpose  of  person¬ 
ally  effecting  a  sale,  and  the  small  grower  must  de¬ 
pend  upon  finding  a  buyer  by  sending  out  samples 
to  a  number  of  dealers.  After  the  price,  based 
upon  sample,  has  been  agreo^  upon  and  the  crop 
shipped  to  the  dealer,  the  grower  must  run  the  risk 
of  rejection  or  reduction  in  price  if  the  bulk  of  the 
crop  does  not  come  up  to  the  sample  in  quality.  It 
should  be  apparent  to  every  one  that  to  dispose  of 
drug  crops  successfully  the  grower  must  have  some 
acquaintance  with  the  drug  trade  and  its  peculiar 
demands,  and  be  familiar  with  modern  methods  of 
marketing  special  products. 

Extent  of  Market  Requirements. 

Without  some  knowledge  of  the  quantity  of  vari¬ 
ous  crude  drugs  necessary  to  meet  the  annual  re¬ 
tirements  of  the  drug  trade,  very  erroneous  ideas 
are  apt  to  be  acquired  regarding  the  opportunity 
for  profitable  drug  growing  in  this  country.  Many 
Persons  have  evidently  given  this  important  matter 
ao  consideration,  or  have  assumed  that  the  demand 
or  crude  drugs  is  as  great  as  the  demand  for  fruits, 
ogetables  or  staple  crops.  Popular  writers  who 
""ge  drug  growing  upon  a  wide  circle  of  readers  do 
0  w,'th  a  fine  disregard  of  actual  possibilities.  The 


absurdity  of  a  general  appeal  to  farmers  to  grow 
such  drugs  as  digitalis  or  belladonna,  for  example, 
is  self-evident.  In  the  United  States  there  are 
10,000,000  farms,  and  if  one  farmer  in  every  ten 
should  each  year  produce  one  pound  of  digitalis  the 
annual  crop  would  be  i, 000,006  pounds,  or  500  tons. 
It  has  been  estimated  that  one  ton  of  digitalis  leaves 
will  be  more  than  sufficient  to  meet  all  the  needs 
of  1,000,000  men  for  this  drug  for  a  year,  and  500 
tons  would,  therefore,  be  several  times  more  than 
the  annual  requirement  for  the  entire  population  of 
the  United  States,  assuming  that  each  person  had 
need  for  this  drug.  Since  an  acre  of  land  may  be 
expected  to  produce  400  to  500  pounds  of  digitalis, 
the  annual  requirement  of  1,000,000  persons  could 
be  produced  on  four  or  five  acres  of  good  land. 

The  situation  with  respect  to  belladonna  is  no 
less  interesting.  It  has  been  estimated  by  persons 
in  the  drug  trade  that  the  annual  requirement  of 
belladonna  in  the  United  States  is  approximately 
300,000  pounds.  Since  the  average  yield  per  acre 
of  dry  belladonna  leaves  is  about  600  pounds,  it  is 
probable  that  the  demands  of  the  drug  trade  could 
be  fully  satisfied  by  the  quantity  of  belladonna  which 
could  be  produced  on  approximately  500  acres  of  good 
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land.  Over  iou  acres  of  belladonna  were  harvested 
in  the  United  States  in  1917,  and  judging  t’:nm 
present  indications  several  hundred  acres  will  he 
planted  in  the  spring  of  1918.  While  it  is  very  de¬ 
sirable  to  have  planted  an  acreage  of  belladonna  sui- 
ficient  to  supply  all  requirements,  the  extensive 
planting  of  belladonna  by  a  large  numl>er  of  perm  its 
is  certainly  inadvisable,  since  it  would  probably  ic- 
sult  in  the  overproduction  of  this  crop. 

What  has  just  been  said  about  digitalis  and  bel¬ 
ladonna  applies  in  a  general  way  to  most  drug  crops, 
which  have  been  popularly  recommended  for  cult i 
vation  in  this  country.  Important  and  valuable  as 
these  drugs  are,  the  fact  should  not  be  lost  sight  of 
that  the  ponderable  quantity  of  drug  products  an¬ 
nually  consumed  by  an  individual  i>  exceedingly 
small  in  comparison  with  the  quantity  of  food  prod¬ 
ucts  required  in  the  same  time.  As  an  agricultural 
enterprise,  therefore,  drug  growing,  in  contrast  with 
the  production  of  food  crops,  affords  an  opportunity 
for  a  very  limited  number  of  persons  to  engage  in 
it  with  any  prospect  of  success. 

Drug  Growing  in  Greenhouses. 

The  growing  of  drugs  in  greenhouses  is  regarded 
as  impracticable,  since  the  cost  of  production  would 
probably  far  exceed  the  returns  from  a  crop-  grown 
under  that  condition.  In  some  of  the  Eastern  States 
considerable  publicity  lias  recently  been  given  to  a 
plan  to  promote  the  commercial  cultivation  of  medic¬ 
inal  plants  in  the  way  mentioned,  but  in  view  of  the 
fact  that  there  are  many  localities  in  the  United 
States  where  crops  of  these  plants  can  be  grown 
much  more  cheaply  and  with  greater  certainty  as 
field  crops,  the  use  of  greenhouses  for  this  purpose 
seems  inadvisable.  The  greenhouse  has  its  place  in 
drug  growing,  but  merely  as  a  means  of  starting 
young  plants,  which  are  to  be  transplanted  to  the 
open  field  in  the  spring  as  soon  as  the  danger  of 
frost  is  past.  Under  present  conditions,  the  con¬ 
servation  of  labor  and  material  resources  demands 
first  consideration,  and  every  precaution  should  be 
taken  to  avoid  the  useless  expenditure  of  effort 
which  might  accomplish  much  good  if  exerted  in 
other  ways. 

Drug  Growing  Must  Have  a  Sound  Basis. 

If  medicinal  plant  cultivation  is  to  succeed  in  this 
country  it  must  be  placed  on  a  sound  commercial 
basis.  There  are  good  reasons  for  believing  that 
this  end  will  not  be  attained  by  encouraging  a  large 
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number  of  per-ons  to  engage  in  drug  growing  on  a 
-mall  scale,  Mans  persons  who  are  now  anxious  to 
grow  drug  plants  in  ;i  small  way  .  because  of  the  pre¬ 
vailing  high  prices,  will  be  equally  anxious  to  aban¬ 
don  this  enterprise  as  soon  as  prices  make  a  sub¬ 
stantial  movement  toward  former  levels.  Moreover, 
with  a  large  number  of  '.mall  growers,  production 
could  not  be  regulated  according  to  market  demands, 
and  the  result  would  be  overproduction  n  some 
lines  and  underproduction  in  others. 

If  the  drug  manufacturer  is  to  become  perma¬ 
nently  interested  in  medicinal  plants  produced  un¬ 
der  cultivation  in  this  country  he  must  he  assured  of 
a  fairly  large  and  dependable  source  of  supply.  For 
this,  reliance  must  be  placed  upon  well-equipped 
growers,  who  make  the  cultivation  of  drug  plants 
a  special  industry,  and  who  have  sufficient  capital  to 
carry  on  the  enterprise  effectively.  On  the  other 
hand,  if  the  drug  grower  is  to  be  successful,  he  must 
have  the  co-operation  and  active  support  of  the  drug 
manufacturer,  who  should  realize  that  fostering  do¬ 
mestic  drug  growing  will  provide  a  safeguard  for  a 
number  of  indispensable  products  against  a  future 
repetition  of  the  market  conditions  which  have  pre¬ 
vailed  since  the  beginning  of  the  war.  If  developed 
along  these  lines,  commercial  drug  growing  in  this 
country  promises  to  become  established  upon  a  sound 
basis  for  the  future  when  normal  conditions  return. 


No  Rights  Under  Lottery  Contract. 

A  pharmacist  made  a  contract  with  a  company 
under  which  the  latter  agreed  to  promote  his  sales  by 
means  of  a  voting  contest  during  which  an  automo¬ 
bile  and  other  prizes  were  to  be  distributed.  The  plan 
constituted  a  lottery  and  was  therefore  illegal.  The 
company  gave  bond  to  secure  performance  of  its  part 
of  the  contract,  under  which  it  undertook  to  increase 
the  druggist’s  sales  $20,000  within  twelve  months. 
I  leld,  that  the  Contract  was  not  only  void  as  between 
the  parties,  but  that  it  so  tainted  the  bond  with  il¬ 
legality  as  to  release  the  surety  from  any  liability 
thereon.  (North  Carolina  Supreme  Court,  Basnight 
vs.  American  Manufacturing  Co.,  39  Southeastern 
Reporter,  734.) 


All  vour  C.reek  will  never  advance  vou  from 
secretary  to  envoy,  or  from  envoy  to  ambassador; 
hnt  yrour  address,  your  air,  your  manner,  if  good, 
m  a  v. — Chesterfield. 


What  is  Wrong  With  Our  Method  of  Pharmacopceial  Revision? 

Or  is  there  anything  the  matter  with  it?  This  question  has  been  submitted  to  a  number  of  pharmacists,  physi¬ 
cians  and  chemists  interested  in  Pharmacopceial  revision  and  some  of  the  answers  received  from  them  will  be 
published  in  the  April  issue  of  the  Circular.  Among  those  who  have  thus  far  replied  to  the  question  are: 
Harvey  W.  Wiley.  Charles  H.  LaWall.  Henrv  Kraemer. 

W.  L.  Scoville.  Virgil  Coblentz.  H.  V.  Arny. 

Horatio  C.  Wood.  G.  D.  Rosengarten.  L.  E.  Savre. 

David  M.  R.  Culbreth.  Torald  Sollman.  John  K.  Thum. 

A.  R.  L.  Dohme.  Harry  B.  French,  for  the  Philadelphia  Drug  Exchange. 

Revising  the  Pharmacopoeia  is  an  increasingly  important  and  difficult  task  and  the  suggestions  of  these  members 
of  the  Ninth  Revision  Committee  should  be  helpful  to  the  committee  which  will  later  work  on  the  Tenth  Revision. 


Call  no. 

396.9 
Am33J 

>1 

a'o  «- 

V 


-P 

I  as 

'  +»  d 

w  £ 

o 

-p 

o 

-C 

6 

3  Z 

2  2  H 

CE  ft.  Q  m 

O  a  O  < 


II.  s.  department  of  agriculture  library  request 

Author  (surname  first) 

fctockberger 


Title  . 

;he 

Unite 

status  of  druf-plant  ;r,.w 

a  °Uatt  s  in  IT], 

in  the 

,  No.  2 

iat  a 

Periodical 

Aner. 

12 

VOL. 

Pharm.  .nssn.  Journal. 

NO  Da  1^2 

- — -  Page  Date 

b 

^eb. 1923, 

anti 

sub- 

e  use 

color 

Charged 

Return  to 

t  con  - 

i  evi- 

,  jtlei  mt 

dC  v  ,  olv.  .c».  a 

AD-*AS 

4  5 

“  v  oo'  is  d  to  ‘  eh-  >cal 

6  7  8  9  10  1 1 

fera  bn  < 

12  13 

henol 

H.  K.  Mi  lford  Biological  Laboratories, 
Glenolden.  Pa. 


THE  STATUS  OF  DRUG-PLANT  GROWING  IN  THE  UNITED  STATES 

IN  1921.* 


BY  W.  W.  STOCKBERGER.*  1 

The  commercial  production  of  drug  plants  under  cultivation  did  not  escape 
the  general  depression  occasioned  in  almost  every  phase  of  agricultural  activity 
by  the  sharp  decline  in  prices  which  closely  followed  the  ending  of  the  World  War. 
As  was  not  unexpected  the  renewal  of  imported  supplies  brought  about  a  competi¬ 
tion  that  could  not  be  met  by  domestic  growers,  many  of  whom  discontinued 
entirely  the  cultivation  of  certain  medicinals  with  which  they  had  had  considerable 
success  during  the  war  years. 

With  the  year  1921  the  effects  of  the  artificial  stimulus  imparted  to  drug 
growing  by  the  World  War  practically  disappeared,  leaving  the  general  situation 
much  the  same  as  it  was  in  pre-war  years.  Although  this  result  might  be  taken 
as  an  indication  that  there  is  no  further  opportunity  for  drug  growing  in  this  coun¬ 
try,  there  are  on  the  contrary  good  reasons  for  regarding  this  apparently  unfavor¬ 
able  outcome  as  actual  progress  toward  the  establishment  of  this  industry  on 
a  sound  economic  basis.  The  situation  in  1921  fully  sustains  the  judgment  of 
those  who  maintained  a  conservative  attitude  toward  drug  growing  under  war 
conditions  and  who  realized  that  no  permanency  could  be  assured  this  industry 
except  through  its  rational  adjustment  to  approximately  normal  conditions  of 
crop  production  and  consumptive  demand. 

The  experience  of  the  past  five  years  has  greatly  extended  our  knowledge  in 
respect  to  localities  in  this  country  suitable  for  growing  certain  drug  plants  and 
concerning  the  labor  and  risks  involved  in  the  care  and  harvesting  of  drug  crops. 
This  experience  has  largely  dispelled  the  illusions  maintained  for  some  years  by 
a  group  of  over-enthusiasts  respecting  the  possibilities  of  deriving  great  monetary 
returns  from  drug  growing  and  has  brought  about  a  general  recognition  of  the 
fact  that  the  demand  for  most  of  these  crops  is  relatively  small  and  that  the  suc- 


,  *  Read  before  Scientific  Section,  A.  Ph.  A.,  Cleveland  meeting,  1922. 

1  Physiologist  in  charge  of  Drug,  Poisonous  and  Oil  Plant  Investigations,  Bureau  of  Plant 
Industry,  U.  S.  Department  of  Agriculture. 
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cessful  marketing  of  drug  crops  is  a  more  difficult  and  important  problem  than  that 
of  their  production.  It  must  be  remembered  that  during  what  may  be  called  the 
war  period  of  drug  cultivation  popular  interest  was  largely  centered  upon  only 
a  few  of  the  drug  plants  for  which  there  exist  suitable  locations  among  the  varied 
conditions  of  soil  and  climate  afforded  by  this  country.  The  keenest  demand  in 
the  emergency  was  for  certain  drugs  that  had  been  previously  obtainable  from 
abroad  at  prices  so  low  that  their-  cultivation  in  this  country  was  not  profitable, 
consequently  the  efforts  of  growers  were  largely  directed  to  the  production  of  such 
drugs  as  belladonna,  henbane  and  stramonium  to  the  exclusion  of  others  for  which 
the  demand  was  less  urgent. 

From  such  data  as  it  has  been  possible  to  obtain  it  appears  that  in  1921,  in 
addition  to  the  areas  devoted  to  ginseng,  hydrastis,  cannabis,  and  insect  flowers, 
were  grown  in  this  country  two  to  three  acres  each  of  belladonna  and  digitalis, 
about  ten  of  sage,  and  an  indefinite  number  of  small  plantings  of  pinkroot,  blood 
root,  lovage,  horehound,  podophyllum,  aletris,  senega,  cypripedium  and  other 
drug  plants. 

A  large  part  of  the  ginseng  produced  under  cultivation  is  grown  in  Wisconsin, 
Minnesota,  Michigan,  Iowa  and  Ohio,  but  there  are  extensive  plantings  of  this 
crop  in  New  York,  Pennsylvania,  Georgia,  Kentucky,  Tennessee,  Washington 
and  a  number  of  other  states.  The  gardens  range  in  size  from  a  few  square  rods 
to  fourteen  acres  or  more.  There  is  no  definite  information  respecting  the  annual 
production  of  cultivated  ginseng.  The  exportation  of  both  wild  and  cultivated 
root  amount  to  157,351  pounds  in  1921  and  it  has  been  estimated  that  about  60 
per  cent,  of  this  quantity  came  from  gardens  under  cultivation.  The  value  of  the 
cultivated  crop  as  calculated  from  the  average  export  valuation  was  $974,097, 
but  the  net  return  to  the  growers  was  of  course  considerably  less. 

The  acreage  devoted  to  the  production  of  hydrastis  has  been  gradually  in¬ 
creasing  for  several  years  but  the  slump  in  the  market  in  1921  greatly  restricted 
new  plantings.  Many  ginseng  growers  wrhose  crop  had  been  largely  or  entirely 
destroyed  by  diseases  replanted  their  gardens  with  hydrastis  and  many  new  plant¬ 
ings  also  were  made  in  various  parts  of  the  country  where  climatic  and  soil  con¬ 
ditions  w  ere  not  so  favorable  for  ginseng.  This  expansion  of  acreage  and  consequent 
increase  in  production  coupled  with  the  lack  of  foreign  demand  resulted  in  a  market 
situation  in  1921  which  was  very  disappointing  to  the  growers.  Unfortunately 
there  are  no  available  figures  showing  the  acreage  and  production  of  hydrastis. 
It  may  be  noted,  however,  that  at  the  end  of  the  year  more  of  this  drug  was  being 
offered  than  the  market  would  absorb. 

A  decline  in  the  cultivation  of  cannabis  was  evident  in  1921  although  small 
areas  were  grown  in  South  Carolina,  Virginia  and  Illinois,  totaling  approximately 
25  acres.  On  account  of  the  low  prices  obtainable  for  domestic  cannabis  several 
growers  have  stated  their  intention  to  discontinue  the  growing  of  this  drug. 

The  production  of  sage  except  as  a  home  and  market  garden  crop  nearly  reached 
the  vanishing  point  in  1921.  Growers  have  found  it  practically  impossible  to 
produce  sage  which  will  fall  within  the  standard  limits  for  total  and  insoluble  ash; 
consequently  their  product  has  been  rejected  on  the  market.  Some  have  tried 
to  overcome  this  difficulty  by  washing  the  sage  as  soon  as  it  was  harvested  but  this 
adds  to  the  cost  of  production,  interferes  seriously  with  the  process  of  drying. 


-  f  •? ;  - 


' 


122 


JOURNAL  OF  THE 


Vol  XII,  No.  2 


and  endangers  the  quality  of  the  finished  product.  With  satisfactory  offers  for 
their  crop  in  hand  some  growers  have  left  fields  of  fine  sage  unharvested  on  account 
of  the  anticipated  difficulty  in  marketing. 

In  comparison  with  the  quantity  of  insect  flowers  imported  from  Japan  do¬ 
mestic  production  of  these  flowers  in  1921  was  entirely  negligible.  Small  quan¬ 
tities  produced  experimentally  in  South  Carolina  and  Wisconsin  have  been  found 
the  equal  of  Japanese  flowers  in  effectiveness  of  action  on  certain  insects.  Upon 
analysis,  however,  the  content  of  insoluble  ash  of  these  domestic  flowers  was  found 
to  run  considerably  above  the  standard  limit  of  2  per  cent. ;  consequently  dealers 
refused  to  purchase  them.  Should  this  high  content  of  insoluble  ash  prove  to  .be 
a  constant  characteristic  of  insect  flowers  grown  in  the  eastern  part  of  the  United 
States  it  is  unlikely  that  much  interest  will  develop  in  their  commercial  cultivation. 

Notwithstanding  the  unfavorable  outlook  for  commercial  drug  growing  oc¬ 
casioned  in  1921  by  the  disparity  between  production  costs  and  market  returns, 
stocks  of  propagating  material  were  maintained  by  many  growers  for  the  purpose 
of  again  extending  their  plantings  as  soon  as  conditions  become  favorable. 

No  statement  regarding  drug-plant  growing  in  this  country  should  omit  some 
reference  at  least  to  the  drug  gardens  maintained  in  connection  with  various  schools 
of  pharmacy.  In  1921  the  growing  of  drug  plants  was  a  feature  of  the  educational 
work  at  twenty-six  different  institutions  and  at  several  others  plans  were  being 
made  to  establish  drug  gardens  as  soon  as  facilities  were  available. 

Insufficient  funds  and  changes  in  personnel  have  restricted  the  work  of  some 
gardens  but  others  have  been  more  fortunate.  One  of  these  gardens  has  won 
the  appreciation  and  support  of  the  Pharmaceutical  Association  in  the  state  where 
it  is  located  and  through  a  section  devoted  to  poisonous  plants  has  developed  among 
the  graduate  veterinarians  in  the  state  a  broader  interest  in  the  relation  of  these 
plants  to  animal  health;  at  another  garden  plans  are  well  developed  for  an  impor¬ 
tant  biochemical  study  of  the  mints  which  will  involve  research  in  the  fields  of  both 
genetics  and  plant  chemistry;  still  another  garden  has  been  materially  extended 
through  the  generosity  of  a  prominent  manufacturer  of  pharmaceuticals  who 
appreciates  the  increased  opportunity  which  the  garden  affords  for  research  work 
on  drug  plants. 

The  development  of  special  fields  of  activity  by  different  gardens  is  a  gratifying 
sign  of  progress  and  clearly  indicates  the  undesirability  of  a  set  formula  of  pro¬ 
cedure  to  be  followed  by  all.  The  specialization  made  necessary  by  the  limita¬ 
tions  peculiar  to  each  garden  will  bring  about  not  only  an  extension  of  the  scope 
of  the  work  on  drug  plants  but  also  an  increased  appreciation  of  the  aim  and  object 
of  pharmaceutical  education. 


A  REVIEW  OF  THE  LITERATURE  IN  PHARMACEUTICAL  BOTANY 
AND  PHARMACOGNOSY  FOR  1921-1922  (AUGUST  1,1921- 

AUGUST  1, 1922).* 

BY  HEBER  W.  YOUNGKEN. 

I  am  deeply  gratified  by  the  large  number  of  excellent  papers  published  during 
the  last  year  in  the  field  of  pharmacognosy  and  pharmaceutical  botany.  Scien- 


*  Scientific  Section,  A.  Ph.  A.,  Cleveland  meeting,  1922. 
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[  Reprinted  from  The  American  Naturalist,  Vol.  XLVI.,  March,  1912.] 


A  LITERARY  NOTE  ON  MENDEL’S  LAW 

The  ever-increasing  extension  of  the  doctrine  of  Mendelism 
brings  it  year  by  year  to  the  attention  of  a  widening  circle 
of  general  readers.  Its  application  in  the  field  of  eugenics  has 
aroused  a  popular  desire  for  a  further  knowledge  of  the  nowr 
famous  principles  of  Mendel.  Owing  to  the  relative  inacces¬ 
sibility  of  Mendel’s  original  publication  the  exact  terms  in  which 
he  formulated  his  conclusions  have  not  been  readily  available. 
To  meet  in  some  measure  this  lack  of  ready  reference  the  fol¬ 
lowing  brief,  synoptic  statement  of  the  fundamental  principles 
of  Mendel  is  here  presented  in  his  own  words,  together  with 
certain  collateral  notes  that  may  be  of  value  to  students  of  this 
important  law. 

Tlie  general  term  “Mendel’s  Law”  is  usually  applied  to  sev¬ 
eral  complex  principles  discovered  by  Gregor  Mendel  while 
studying  inheritance  in  certain  plant  hybrids.  Various  other 
designations,  however,  appear  in  the  literature,  e.  g.,  Mendel’s 
“Law  of  Heredity,”1  “Law  of  Inheritance,”2  “Laws  of  Alter¬ 
native  Inheritance,”3  and  “Law  of  Varietal  Hybrids.”4  These 
principles  were  enunciated  by  Mendel  in  a  paper  entitled,  “Ver- 
suclie  iiber  Pflanzenhybriden”  (“Researches  on  Plant  Hy¬ 
brids”),  which  appeared  in  the  Verhandlungen  der  naturfor- 
schenden  Vereines  in  Briinn ,  Vol.  4,  1865,  Abhandlungen,  pp. 
3-47, 5  but  escaped  the  attention  of  biologists  until  the  year 
1900,  when  by  De  Vries,6  Correns7  and  von  Tschermak,8  they 

1  Castle,  W.  E.,  Proceedings  American  Academy  of  Arts  and  Sciences r 
Yol.  38,  1903,  p.  535. 

2  Biffin,  E.  H.,  Journal  Agricultural  Science,  Yol.  1,  1905,  p.  1. 

3  Weldon,  W.  F.  B.,  Biometrika,  Yol.  1,  1901,  p.  228. 

4De  Vries,  II.,  “Species  and  Varieties, ”  Chicago,  1905,  p.  716. 

5  Eeprinted  in  Flora,  Vol.  89,  1901,  pp.  364-403. 

6De  Vries,  I!.,  “Das  Spaltungsgesetz  der  Bastarde, ”  Berichte  der 
deutschen  botanischen  Gesellschaft,  Vol.  18,  1900,  pp.  83-90. 

7  Correns,  C.,  “G.  Mendels  Eegel  tiber  das  Verhalten  der  Nackkom- 
menschaft  der  Rassenbastarde,  ’  ’  Berichte  der  deutschen  botanischen  Gesell¬ 
schaft,  Vol.  18,  1900,  pp.  158-168. 
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wore  independently  and  almost  simultaneously  rediscovered.9 

Mendel’s  principles  have  been  rephrased  by  later  writers,  and 
they  are  now  usually  referred  to  as  the  Law  of  Dominance,  the 
Law  of  Segregation,  and  the  Law  of  Recombination,  respectively. 

I.  The  Law  of  Dominance10 

This  so-called  law  is  derived  from  the  following  principle  of 
Mendel  (“ Versuche,”  etc.,  pp.  10-11)  : 

In  tier  weiteren  Besprecliung  werden  jene  Merkmale,  welche  ganz 
oder  fast  unverandert  in  die  Hybride-Verbindung  ubergehen,  somit 
selbst  die  Hybriden-Merkmale  repriisentiren,  als  dominierende,  und 
jene,  welche  in  der  Yerbindung  latent  werden,  als  recessive  bezeiehnet. 

Translated  this  principle  reads: 

Those  characters  which  pass  entirely  or  almost  entirely  unchanged 
into  the  hybrid  combination  and  consequently  in  themselves  represent 
the  characters  of  the  hybrid,  are  designated  as  dominant ,  and  those 
which  become  latent  in  the  combination  are  termed  recessive. 

Since  dominance  is  rarely  absolute  this  principle  is  not  general 
and  should  not  be  termed  a  law;  indeed  Mendel  did  not  claim 
it  as  a  law.  Recent  statements  of  the  “Law  of  Dominance” 
may  be  thus  summarized: 

When  the  two  parents  differ  in  respect  of  two  contrasted  characters, 
only  one,  the  dominant  character,  will  appear  in  the  hybrid.  Domi¬ 
nance,  however,  is  seldom  perfect,  so  that  the  dominant  character  in  a 
hybrid  seldom  reaches  as  full  expression  as  in  the  dominant  parent. 

II.  The  Law  of  Segregation. 

Mendel’s  second  principle  (“Versuche,”  etc.,  p.  17)  is  thus 
stated : 

8  Yon  Tschermak,  E.,  “Ueber  kiinstliche  Kreuzung  bei  Pisum  sativum,” 
Zeitschrift  fur  das  landwirtschaftliche  Versuchswesen  in  Oesterreich,  Vol. 
3,  1900,  pp.  465-555. 

9  De  Vries’s  paper  was  received  for  publication  on  March  14,  1900,  and 
that  of  Correns  on  April  24,  1900.  Tschermak,  in  a  postscript  to  his  com¬ 
munication,  says:  “Die  gleichzeitige  Entdeckung  Mendels  durch  Correns, 
de  Vries  ( Berichte  der  deutsclien  botanisclien  Gesellschaft,  1900)  und  mich 
erscheint  mir  besonders  erfreulich.” 

10 “Man  hat  dieses  die  ‘ Priivalenz-Regel ’  genannt,”  Correns,  C.,  “Uber 
Vererbungsgesetze,  ”  V erliandlung en  der  Gesellschaft  deutscher  Naturforscher 
und  Arzte,  77  Versammlung,  1905,  Part  I,  Leipzig  1906,  p.  207. 
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Da  die  Glieder  der  ersten  Generation  unmittelbar  aus  den  Samen  der 
Hybriden  hervorgehen,  wird  es  nun  ersichtlich,  dass  die  Hybriden  je 
zweier  differirender  Merkmale  Samen  bilden,  von  denen  die  eine  Halfte 
wieder  die  Hybridform  entwickelt,  wahrend  die  andere  Pflanzen  gibt, 
welcke  constant  bleiben,  und  zu  gleicben  Theilen  den  dominirenden  und 
recessiven  Character  erhalten. 

This  may  be  translated  as  follows : 

Since  the  members  of  the  first  generation11  arise  directly  from  the 
seeds  of  the  hybrids,  it  is  now  evident  that  hybrids,  for  each  pair  of 
differentiating  characters,  form  seeds,  one  half  of  which  develops  again 
the  hybrid  form,  while  the  other  half  produces  plants  which  remain 
constant  and  in  equal  proportions  receive  the  dominant  and  recessive 
characters. 

Various  terms  have  been  applied  to  this  law  by  different 
authors,  e.  g.,  “Law  of  Disjunction,”12  “Law  of  Purity  of  Germ 
Cells,”13  “Law  of  Separation  of  Characters  in  Crosses,”14  and 
“Law  of  Dichotomy.”15  Generalized,  the  law  may  be  stated  in 
the  following  form: 

In  self-fertilized  species  an  individual  which  is  a  hybrid  with  refer¬ 
ence  to  a  particular  pair  of  characters  tends  to  produce  progeny  one 
fourth  of  which  is  of  pure  race  like  one  of  the  parents  of  the  hybrid, 
another  fourth  of  pure  race  like  the  other  parent,  while  the  remaining 
half  is  hybrid,  like  the  original  hybrid  itself,”16  that  is,  “  from  the  inbred 
heterozygote  come  dominants  and  recessives  in  the  proportion  of  3:1, 
and  only  one  dominant  in  three  is  pure,  the  other  two  being  hetero¬ 
zygote.17 

The  above  statement  is  purely  objective;18  it  states  the  results 

11  This  is  the  F2  generation  of  current  literature. 

12  De  Vries,  H.,  Comptes  renclus  de  I’academie  des  sciences,  Paris,  Vol. 
130,  1900,  pp.  845-847. 

13  Castle,  W.  E.,  Proceedings  American  Academy  of  Arts  and  Sciences, 
Vol.  38,  1903,  p.  537. 

14  De  Vries,  H.,  Journal  Fioyal  Uorticidtural  Society,  Vol.  25,  1901, 
p.  243. 

16  Davenport,  C.  B.,  Biological  Bulletin,  Vol.  2,  1901,  p.  307. 

18  Spillman,  W.  J.,  *  ‘  Application  of  Some  of  the  Principles  of  Heredity 
to  Plant  Breeding,  ”  Bulletin  No.  165,  Bureau  of  Plant  Industry,  IT.  S. 
Dept.  Agriculture,  1909,  p.  9. 

17Punnett,  R.  C.,  ‘  ‘  Mendelism.  ’  ’  Cambridge,  1907,  p.  23. 

18  For  this  paragraph  and  the  one  immediately  following,  the  writer  is 
indebted  to  Professor  W.  J.  Spillman. 


154 


THE  AMERICAN  NATURALIST 


[Yol.  XLYI 


of  a  cause,  but  gives  no  hint  of  that  cause.  It  is  not  strange, 
therefore,  that  the  modern  statement  of  this  law  should  have 
gravitated  backward  toward  the  fundamental  cause  underlying 
the  law.  The  more  usual  statement  of  it  at  the  present  time  is 
an  inference  from  the  facts  observed,  and  may  be  stated  as 
follows : 

When  an  individual  is  heterozygous  for  a  given  character  it  produces 
two  kinds  of  gametes  with  reference  to  that  character,  one  like  those 
of  one  of  its  parents  and  the  other  like  those  of  the  other  parent. 

Mendel  himself  gives  the  corresponding  statement  of  the  law 
of  recombination ;  that  is,  he  states  the  inference  about  the  kinds 
of  gametes  a  hybrid  must  produce,  as  inferred  by  the  types  of 
the  resulting  progeny. 

The  principle  of  segregation,  closely  approximated  long  prior 
to  Mendel  both  by  Goss19  and  by  Sageret,20  was  clearly  enun¬ 
ciated  by  Naudin,21  but  these  writers  did  not  formulate  their 

19  “In  the  summer  of  1820,  I  deprived  some  blossoms  of  the  Prolific  blue 
of  their  stamens,  and  the  next  day  applied  the  pollen  of  a  dwarf  Pea,  and 
of  which  impregnation  I  obtained  three  pods  of  seeds.  In  the  following 
spring,  when  these  were  opened,  in  order  to  sow  the  seed,  I  found,  to  my 
surprise,  that  the  colour  of  the  Peas,  instead  of  being  a  deep  blue,  like  their 
female  parent  was  of  a  yellowish  white,  like  the  male.  Towards  the  end 
of  the  summer  I  was  equally  surprised  to  find  that  these  white  seeds  had 
produced  some  pods  with  all  blue,  some  with  all  white,  and  many  with  both 
blue  and  white  Peas  in  the  same  pod. 

“Last  spring,  I  separated  all  the  blue  Peas  from  the  white,  and  sowed 
each  colour  in  separate  rows;  and  I  now  find  that  the  blue  produce  only 
blue,  while  the  white  seeds  yield  some  pods  with  all  white,  and  some  with 
both  blue  and  white  Peas  intermixed. ’  ’—Goss,  John,  “On  the  Variation  in 
the  Colour  of  Peas,  occasioned  by  Cross  Impregnation.  ”  In  a  letter  to  the 
Secretary.  Eead  October  15,  1822.  Transactions  of  the  Horticultural  So¬ 
ciety  of  London,  Vol.  5,  1824,  pp.  234-235. 

““Ainsi  done,  en  definitive  il  m’a  paru  qu’en  general  la  ress.emblance 
de  l’hybride  a  ses  deux  ascendans  eonsistait,  non  dans  une  fusion  intime  des 
divers  caractfers  propres  a  chacun  d’eux  en  particular,  mais  bien  plutot  dans 
une  distribution,  soit  egale,  soit  inegale,  de  ces  memes  caracteres:  je  dis 
£gale  ou  inegale,  parce  qu  ’elle  est  bien  loin  d  ’etre  la  meme  dans  tous  les 
individus  hybrides  provenant  d’un  meme  origine,  et  il  y  a  entre  eux,  une 
trfes  grande  diversity. ’ ’ — Sageret,  A.,  “Considerations  sur  la  production  des 
hybrides,  des  vari antes  et  des  varietes,  en  general,  et  sur  celles  de  la  famille 
des  Cucurbitacees  en  particulier.  ’  ’  Annates  des  sciences  natureUes,  Vol.  8, 
1826,  p.  302. 

■‘“Tous  ces  faits  vont  s’expliquer  naturellement  par  la  disjonction  de 
deux  essences  specifiques  dans  le  pollen  et  les  ovules  de  l’hybride. ” 
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results  in  terms  of  numerical  ratios  as  did  Mendel.  Kniglit22 
and  Gartner23  as  well  as  Wichura,24  Godron25  and  Yilmorin20 

“Supposons,  dans  la  Linaire  hybride  ( L .  vulgaris  X  L.  purpurea)  de 
premiere  generation,  que  la  disjonction  se  soit  faite  &  la  fois  dans  1  ’anthere 
et  dans  le  eontenu  de  1  'ovaire ;  que  des  grains  de  pollen  appartiennent  totale- 
ment  8.  I’esp&ce  du  pkre,  d’autres  totalement  a  l’esphce  de  la  mfere;  que  dans 
d’autres  grains  la  disjonction  soit  nulle  ou  seulement  commencee;  admet- 
tons  encore  que  les  ovules  soient,  au  meme  degrS,  disjoints  dans  le  sens  du 
pere  et  dans  le  sens  de  la  mhre;  qu’arriverat-il  lorsque  les  tubes  polliniques 
descendront  dans  l’ovaire  et  vont  cberclier  les  ovules  pour  les  feconder? 
Si  le  tube  d’un  grain  de  pollen,  revenue  a  l’espece  du  pere,  recontre  un 

ovule  disjoint  dans  le  meme  sens,  il  se  produira  une  fecondation  parfaite- 

ment  legitime,  dont  le  resultat  sera  une  plante  entierement  retournee  a 
1  ’espece  paternelle.  ’  ’ 

Naudin,  Ch.,  “Nouvelles  reckerelies  sur  1  ’hybridit6  dans  les  vegetaux,  ’  ’ 
Nouvelles  archives  du  museum  d  ’histoire  naturelle  de  Paris ,  Yol.  1,  1865, 
pp.  150, *153. 

22  ‘  ‘  Blossoms  of  a  small  white  garden  pea,  in  which  the  males  had  pre¬ 
viously  been  destroyed,  were  impregnated  with  the  farina  of  a  large  clay- 
coloured  kind  with  purple  blossoms.  The  produce  of  the  seeds  thus  ob¬ 
tained  were  of  a  dark  gray  colour,  but  these  having  no  fixed  habits,  were 

soon  changed  by  cultivation  into  a  numerous  variety  of  a  very  large  and 

extremely  luxuriant  white  ones,  which  were  not  only  much  larger  and  more 
productive  than  the  original  white  one,  but  the  number  of  seeds  in  each  pod 
were  increased  from  seven  to  eight,  to  eight  or  nine,  and  not  unfrequently, 
in  one  variety  to  ten.  The  newly  made  gray  kinds  I  found  were  easily  made 
white  again  by  impregnating  their  blossoms  with  the  farina  of  another  white 
kind.  In  this  experiment  some  of  the  seeds  in  the  same  pod  would  produce 
gray,  and  others  white  offspring,  as  occurs  frequently  in  animals,  which 
bring  many  young  ones  at  birth,  when  the  breeds  of  the  male  and  female 
are  of  different  colours.  ’  ’ 

Knight,  T.  A.,  *  ‘  A  Treatise  on  the  Culture  of  the  Apple  and  Pear,  and  on 
the  Manufacture  of  Cider  and  Perry. ’’  Ludlow,  1801,  pp.  37-38,  footnote. 

“‘‘Het  allerduidelijkst  evenwel  is  de  invloed  van  liet  vreemde  stuifmeel 
op  de  eitjes  in  dit  opzigt  bij  de  Leguminosen,  wanneer  b.  v.  de  stempel  van 
Pisum  sativum  luteum  met  liet  stuifmeel  van  Pisum  sativum  viride  bestoven 
wordt,  zoo  ontstaan  in  deszelfs  peulen  zaadkorrels  welke  aan  die  der  moeder 
gelijk  zijn,  doch  anclere  van  eene  groene  en  nog  andere  van  eene  gevlekte, 
dat  is,  van  eene  groene  en  gele  kleur.  Deze  zaadkorrels  uit  de  eerste  voort- 
teling,  zoowel  de  groene  als  de  gele  en  de  gevlkte,  geven  in  de  tweede  voort- 
teling  peulen,  die  hetzelfde  verschil,  als  die  uit  de  eerste  voortteling, 
ojfieveren.  ’  ’ 

Gartner,  C.  F.,  ‘  ‘  Beantwoording  der  Prysvraag  over  bastardeering,  ’  ’ 
Natuurkundige  Verhandelingen  van  de  Hollandsclie  Maatschappy  der  Weten- 
schappen  te  Haarlem,  Yol.  24,  1838,  p.  52. 

24  Wichura,  Max,  “  Die  Basterdbefruchtung  im  Pflanzenreiek,  erliiutert  an 
den  Bastarden  der  Weiden,”  Breslau,  1S65. 
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also  seem  to  have  come  very  near  to  the  discovery  of  Mendel’s 
principles. 


III.  The  Law  of  Recombination27 

This  law  is  based  upon  the  following  Mendelian  principle 
(“  Versuche,”  etc.,  p.  22)  : 

Die  Nachkommen  der  Hybriden,  in  welclien  mehrere  wesentlick  ver- 
schiedene  Merkmale  vereinig't  sind,  stellen  die  Glieder  einer  Combina- 
tionsreibe  vor,  in  welchen  die  Entwieklnngsreihen  fiir  je  zwei  differi- 
rende  Merkmale  verbunden  sind. 

This  principle  may  be  thus  translated : 

The  progeny  of  hybrids,  in  which  several  essentially  different  char¬ 
acters  are  combined  represent  the  terms  of  a  series  of  combinations,  in 
which  the  development  series  for  each  pair  of  differentiating  characters 
are  united. 

Spillman  in  his  recent  paper  entitled  “The  Application  of 
Some  of  the  Principles  of  Heredity  to  Plant  Breeding,”28  thus 
concisely  states  this  law : 

In  the  second  generation  of  a  hybrid  there  tends  to  occur  every  pos¬ 
sible  combination  of  the  original  parent  characters. 

This  law  was  also  discovered  by  Spillman  independently  in 
1901  and  announced  provisionally  by  him  in  a  paper  read  before 
the  Association  of  American  Agricultural  College  and  Experi¬ 
ment  Stations  in  November  of  that  year.29 

The  clearest  and  most  comprehensive  account  of  Mendel’s  wTork 
extant  is  probably  that  of  Bateson30  in  which  may  be  found  a 
full  discussion  of  the  doctrine  of  Mendelism  together  with  a 
translation  in  English  of  Mendel’s  original  papers.  .  The  French 

25  Godron,  D.  A.,  “  De  1  ’espbce  et  des  races  dans  les  gtres  organises,  ’  ’ 
2d  ed.,  Vol.  1,  Paris,  1872,  pp.  180-266. 

20  Vilmorin,  H.,  “Note  sur  une  experience  relative  h  1 ’etude  de  I’h6r6dit<; 
dans  les  v£g6taux,  ”  Paris,  1879,  pp.  1-11.  Extrait  des  memoires  de  la 
societe  nationale  d ’agriculture  de  France — Ann£e  1877. 

27“Gesetz  der  Selbstiindigkeit  der  Merkmale,”  Correns,  l.  c.,  p.  208. 

28  Bulletin  No.  165,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agriculture, 
1909,  p.  22. 

29  Bulletin  No.  115,  Office  of  Experiment  Stations,  U.  S.  Dept.  Agri¬ 
culture,  1902,  p.  88. 

30 Bateson,  W.,  “Mendel’s  Principles  of  Heredity,”  Cambridge,  1909. 
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translation  by  Chappellier,31  and  also  the  recent  works  by  Banr,32 
Haecker,33  and  Goldschmidt,34  will  be  found  very  useful  to  the 
general  student  of  Mendelism. 

W.  W.  Stockberger 

U.  S.  Department  op  Agriculture 

31  Chappellier,  A.,  “Reehercbes  sur  des  hybrides  v£g4taux  (Traduction 
frangaise).  Bulletin  Scientifique  de  la  France  et  de  la  Belgique,  Vol.  41, 
1907,  pp.  371-420. 

32Baur,  E.,  “Einfiihrung  in  die  experimented  Yererbungslehre,  ’  ’  Berlin, 

1911. 

33  Haecker,  Y.,  “Allgemeine  Yererbungslehre,”  Braunschweig,  1911. 

34  Goldschmidt,  R.,  ‘  ‘  Einfiihrung  in  die  Yererbungswissenschaft,  ’  ’  Leip¬ 
zig,  1911. 
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A  LITERARY  NOTE  ON  THE  LAW  OF  GERMINAL 

CONTINUITY 

The  distinctive  theory  of  germinal  continuity  or  continuity 
of  the  germ-plasm  is,  historically  speaking,  of  much  more  recent 
origin  that  the  broader  doctrine  of  genetic  continuity  from 
which  it  was  derived  and  with  which,  in  the  usage  of  some 
writers,  it  is  made  synonymous.  Genetic  continuity  in  its 
widest  sense  embodies  the  proposition  that  “living  matter 
always  arises  by  the  agency  of  preexisting  living  matter,”1 
and  in  a  more  restricted  sense  means  that  all  living  cells  must 
be  derived  by  continuous  lineage  from  the  cells  of  preexisting 
generations.  The  theory  of  germinal  continuity,  in  its  most 
highly  developed  form,  conceives  the  germinal  protoplasm  as 
dividing  into  two  portions,  from  one  of  which  the  somatic  or 
body  cells  of  the  offspring  are  developed  while  the  other  portion 
is  reserved  unchanged  for  the  formation  of  the  reproductive 
material  of  the  adult  individual.  The  general  doctrine  of  con¬ 
tinuity  is  fundamentally  essential  to  both  these  theories,  but 
germinal  continuity,  at  least  in  any  Weismannian  sense,  always 
involves  the  further  assumption  of  a  transmission  from  genera¬ 
tion  to  generation  of  an  unmodified  residue  of  the  specially 
organized  germinal  substance,  the  germ-plasm,  through  a  defi¬ 
nite  series  of  cells,  but  this  concept  does  not  imply  that  there  is 
necessarily  a  direct  connection  between  the  germ-cells  of  con¬ 
secutive  generations. 

To  Richard  Owen  the  credit  is  usually  given  of  being  the 
first  to  recognize  the  distinction  between  body-cells  and  germ- 
cells  and  thus  to  foreshadow  the  idea  of  germinal  continuity. 
Writing  in  1849,  he  said : 

Not  all  the  progeny  of  the  primary  impregnated  germ-cell  are  re¬ 
quired  for  the  formation  of  the  body  in  all  animals :  certain  of  the 
derivative  germ-cells  may  remain  unchanged  and  become  included  in 
that  body  which  has  been  composed  of  their  metamorphosed  and 
diversely  combined  or  confluent  brethren :  so  included,  any  derivative 
germ-cell  or  the  nucleus  of  such  may  commence  and  repeat  the  same 
processes  of  growth  by  imbibition,  and  of  propagation  by  spontaneous 
fission,  as  those  to  which  itself  owed  its  origin;  followed  by  meta¬ 
morphoses  and  combinations  of  the  germ-masses  so  produced,  which 
concur  to  the  development  of  another  individual;  and  this  may  be,  or 

1  Huxley,  T.  II.,  “Lay  Sermons,  Addresses  and  Reviews, ”  New  York, 
1870,  p.  350. 
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may  not  be,  like  that  individual  in  which  the  secondary  germ-cell  or 
germ-mass  was  included. 

When  the  primary  division  of  the  impregnated  germ-cell  takes  place, 
it  must  divide  its  properties  with  its  matter  between  the  two  cells  result¬ 
ing  from  the  spontaneous  fission  of  its  nucleus:  and  this  result  must 
follow  every  subsequent  division.  It  is  scarcely  figurative  therefore  to 
say  that  the  primary  or  parent  germ-cell  has  equally  divided  its 
spermatic  virtue  amongst  its  countless  progeny.2 

Owen’s  suggestions  apparently  received  no  consideration  and 
were  later  disregarded  by  the  author  himself.  Somewhat  similar 
ideas  were  expressed  by  Haeckel3  in  some  of  his  earlier  specu¬ 
lations.  Galton,  says  Weismann,4  was  the  first  to  express  ideas 
resembling  the  theory  of  germinal  continuity,  but  these  ideas 
were  later  considerably  modified.5 

A  clear  expression  of  the  conception  of  germinal  continuity  is 
found  in  the  writings  of  Jager,  but  his  ideas  made  little  impres¬ 
sion,  and  inaccurate  citation  of  his  work  has  sometimes  caused 
his  disparagement.  In  1877,  restating  previously  expressed 
propositions,  he  said:6 

The  basis  of  heredity  consists  in  this,  that  throughout  whole  series  of 
generations  the  germ-protoplasm  of  animals  retains  unchanged  its 
specific  quality  in  spite  of  all  external  influences.  In  the  actual  ontogeny 
the  available  germ-protoplasm  may  divide  into  two  groups,  the  onto¬ 
genetic ,  from  which  the  existing  individual  is  formed,  and  the  phylo- 

2  Owen,  Richard,  “On  Parthenogenesis,”  London,  1849,  pp.  5-6,  63-64. 

3  Haeckel,  E.,  “Generelle  Morphologie, ”  1866,  pp.  287-289. 

4  Weismann,  A.,  “The  Germ-plasm,  A  Theory  of  Heredity,”  New  York, 
1902,  p.  198. 

5  Galton ’s  early  ideas  were  expressed  as  follows : 

“From  the  well-known  circumstance  that  an  individual  may  transmit 
to  his  descendants  ancestral  qualities  which  he  does  not  himself  possess,  we 
are  assured  that  they  could  not  have  been  altogether  destroyed  in  him,  but 
must  have  maintained  their  existence  in  a  latent  form.  Therefore  each 
individual  may  properly  be  conceived  as  consisting  of  two  parts,  one  of 
which  is  latent  and  only  known  to  us  by  its  effects  on  his  posterity,  while 
the  other  is  patent,  and  constitutes  the  person  manifest  to  our  senses. 

“The  adjacent  and,  in  a  broad  sense,  separate  lines  of  growth  in  which 
the  patent  and  latent  elements  are  situated,  diverge  from  a  common  group 
and  converge  to  a  common  contribution,  because  they  were  both  evolved  out 
of  elements  contained  in  a  structureless  ovum,  and  they,  jointly,  contribute 
the  elements  which  form  the  structureless  ova  of  their  offspring.” — Galton, 
F.,  “On  Blood-relationship,”  Proceedings  of  the  Royal  Society  of  London, 
Vol.  20,  1872,  p.  394. 

8  Jager,  G.,  “  Physiologische  Briefe,  ”  Eosmos,  Jahrg.  I,  Bd.  I,  1877, 
p.  17.' 
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genetic ,  which  is  reserved  until  the  time  of  puberty  for  the  formation  of 
the  reproductive  material.  This  reservation  of  the  phylogenetic  material 
I  designated  as  the  Continuity  of  the  Germ-protoplasm.T 

This  clear  expression  of  the  doctrine  of  germinal  continuity 
apparently  does  not  appear  in  Jager ’s  later  work,8  to  which 
reference  is  usually  made. 

Weismann  in  his  essay  on  the  “Continuity  of  the  Germ- 
plasm/’9  assumed  that  he  was  the  first  to  give  expression  to  this 
conception  but  in  a  later  work10  made  acknowledgments  to  other 
authors  who  had  anticipated  his  theory.  With  respect  to  Jager, 
however,  he  said:11 

The  praiseworthy  attempt  to  do  justice  to  my  predecessors  in  this 
particular  subject  has  perhaps  been  carried  too  far.  In  Geddes  and 
Thompson’s  “  Evolution  of  Sex”  (p.  93),  for  instance,  a  quotation  is 
given  from  Jager  which  seems  to  prove  that  he  anticipated  me  with 
regard  to  the  theory  under  consideration.  The  quotation  in  which  this 
idea  is  expressed  is,  however,  not  taken  from  the  book  published  in 
1878  but  from  an  essay  written  ten  years  later,  and  it  concludes  with 
the  following  words :  11  This  reservation  of  the  phylogenetic  material  I 
described  as  the  continuity  of  the  germ-plasm.”  But  no  mention  is  made 
by  Jager  of  the  continuity  of  the  germ-plasm  in  his  book  which  ap- 

7  The  original  language  of  these  statements  is  as  follows:  “In  der 
‘  Zeitschrift  fur  wissenschaftliche  Zoologie  ’  Bd.  XXVII  habe  ich  unter  den 
Titel  ‘Ueber  die  Bedeutung  der  Geschmak-  und  Geruchstoffe’  ein  Erorterung 
der  chemischen  Seite  der  Vererbungsfrage  gegeben,  nachdem  ich  schon 
vorher  in  meinen  ‘Zoologischen  Brief en’  der  physikalischen  Seite  einige 
Betrachtungen  gewidmet  hatte.  Ich  will  es  um  Folgenden  versuchen,  dieser 
Frage  einige  neue  Anhaltspunkte  abzugewinnen  und  das  dort  Gesagte  zu 
erganzen. 

“Meine  friiheren  Auseinandersetzungen  gingen  dahin:  Das  Fundament 
der  Vererbung  besteht  darin,  dass  durch  grosse  Keihen  von  Generationen 
hindureh  das  Keim  Protoplasma  eines  Thieres  eine  sich  stets  gleichbleibende 
spezifische  Beschaffenheit  alien  Anfechtungen  von  aussen  zum  Trotz 
bewahre.  Ich  sagte:  Bei  der  jedesmaligen  Ontogenese  scheide  sich  das 
verfiigbare  Keimprotoplasma  in  zwei  Gruppen,  die  ontogenetische,  aus 
welcher  das  jeweilige  Individuum  aufgebaut  wird  und  die  phylo genet ische 
welche  reservirt  werde,  um  zur  Zeit  der  Geschlechtsreife  die  Fortpflanz- 
ungstoffe  zu  bilden.  Diese  Beservirung  des  phylogenetischen  Materials 
bezeichnete  ich  als  Continuitat  des  Keimprotoplasmas.  ’  ’ 

8 Jager,  G.,  “Lehrbuch  der  allgemeinen  Zoologie,”  Leipzig,  1878,  II 
Abtheilung. 

9 “Der  Continuitat  des  Keimplasmas, ”  Jena,  1885;  Essay  IV  in  author¬ 
ized  translation,  2d  ed.,  1891,  p.  163. 

10  “The  Germ-Plasm,  A  Theory  of  Heredity,”  New  York,  1902,  pp. 

198-202. 

11 L.  c.,  p.  200,  footnote. 
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peared  in  1878,  in  which  a  connection  between  the  germ-cells  of 
different  generations  is  supposed  to  exist and  this  is  not  the  case.  The 
entirely  new  statement  of  his  ideas  has  been  influenced  by  those  con¬ 
tained  in  my  essays  which  had  appeared  in  the  meanwhile. 

As  a  matter  of  fact  the  quotation  from  Jiiger  which  Weis- 
mann  repudiates  actually  appeared  more  than  eight  years  before 
the  publication  of  Weismann ’s  essays,  as  the  quotation  from 
Kosmos,  given  above,  clearly  shows.  Although  Jiiger  coined  the 
expression  “Continuity  of  the  Germ-plasm,”  the  idea  involved 
seems  to  have  attracted  no  attention  until  after  the  essays  of 
Weismann  had  aroused  general  scientific  interest. 

Jiiger  also  assumed  a  material  connection  between  the  germ- 
cells  of  different  generations,12  and,  in  what  Weismann  char¬ 
acterizes  as  “a  few  casual  remarks,”  Rauber13  expressed  a  con¬ 
ception  which  some  authors  interpret  as  the  same  idea. 

In  the  account  of  his  exhaustive  researches  on  the  differentia¬ 
tion  of  the  reproductive  cells  Nussbaum  gave  clear  expression  to 
the  doctrine  of  the  continuity  of  the  germ -cells,  which  in  a  strict 
sense  means  that  germ-cells  arise  directly  from  one  another. 
The  views  held  by  Nussbaum14  were  in  part  set  forth  in  the 
following  words : 

12  See  preceding  quotations  from  Weismann. 

38  Rauber,  A.,  “Formbildung  und  Formstbrung  in  der  Entwicklung  von 
Wirbelthieren, ”  Morphologisclie  Jahrbuch,  Vol.  6,  1880,  p.  4.  The  “casual 
remarks”  are  as  follows: 

“Die  beiden  Tkeilstiicke,  deren  Verbindung  das  neue  Wesen  bewirkt, 
sind  bei  den  hoheren  Thierformen  enthalten  in  besonderen  Organen,  den 
Keimdriisen.  Da  aber  die  Keimdrtisen  die  folgende  Generation  beherbergen, 
so  erscheint  ein  Individuum  als  der  Triiger  zweier  Generationen,  seiner 
eigenen  sowie  der  folgenden  Generation.  Insoweit  er  der  Triiger  seiner 
selbst  ist,  stellt  er  eine  Person  im  engeren  Sinne  dar;  er  ist  der  Personal- 
theil  der  dualistischen  Anlage.  Die  Triiger  der  Zukiinftigen  Generation,  die 
Keimdriisen,  stellen  dagegen  den  Germinaltheil  der  dualistischen  Anlage  dar. 

“Personal-  und  Germinaltheil  gehen  aber  von  einem  befruehteten  Ei 
aus,  ein  solches  Ei  enthiilt  den  Stoff  mit  dem  Krafteplan  zu  der  genannten 
dualistischen  Anlage.  Man  kann  darum  auch  von  einem  Personaltheil  und 
Germinaltheil  des  befruehteten  Eies  reden.  ” 

14  Nussbaum,  M.,  “  Zur  Dilferenzierung  des  Geschlechts  im  Thierreich,” 
Archiv  fur  mikroslcop is ch e  Anatomie,  Bd.  18,  1880,  p.  112.  The  text  of 
the  original  is  worded  thus: 

“Es  theilt  sich  demgemass  das  gefurehte  Ei  in  das  Zellenmaterial  des 
Individuums  und  in  die  Zellen  fiir  die  Erhaltung  der  Art.  In  beiden 
Theilen  geht  die  Zellenvermehrung  continuirlich  weiter;  nur  tritt  im  Leibe 
des  Individuums  die  Arbeitstheilung  hinzu,  wiihrend  in  seinen  Gesehlechts- 
zellen  sich  eine  einfache  additionelle  Theilung  vollzieht.  Die  beiden  Zellen- 
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The  segmented  ovum  divides  into  the  cell-material  of  the  individual 
and  into  the  cells  for  the  preservation  of  the  species.  In  both  divisions 
the  cell-multiplication  proceeds  continuously,  but  in  the  body  of  the 
individual  division  of  labor  occurs,  while  in  the  reproductive  cells 
simple  division  only  takes  place.  Both  groups  of  cells  and  their  off¬ 
spring  are  propagated  quite  independently  of  each  other,  so  that  the 
reproductive  cells  have  no  share  in  the  development  of  the  tissues  of  the 
individual,  and  no  seminal  or  ovicular  cell  arises  from  the  cell-material 
of  the  individual.  After  the  segregation  of  the  reproductive  cells  the 
history  of  the  individual  and  that  of  the  species  are  entirely  distinct, 
and  because  of  this  relation  the  “  constancy  ”  of  the  species  is  more 
easily  understood;  that  is,  the  sharp  persistence  of  the  phenomenon  of 
atavism  by  means  of  which  ancestral  traits  are  transmitted.  For  sperm 
and  ovum  are  not  derived  from  the  cell-material  of  the  parent  organism, 
but  have  a  common  origin  with  it.  However,  since  they  are  preserved 
within  it,  they  are  subject  to  the  conditions  which  modify  the  parent 
organism;  therefore  the  transmission  of  “acquired”  characteristics  is 
not  excluded. 

Nussbaum  is  said  by  some  to  be  the  first  to  suggest  the  idea  of 
the  cellular  continuity  of  successive  generations,  but  this  con¬ 
ception  is  clearly  implied  in  Virchow’s  aphorism15  “omnis 
cellula  a  cellula,”  and  was  fully  stated  in  1858  in  the  Law  of 
Genetic  Cellular  Continuity  first  clearly  formulated  by  Vir¬ 
chow16  as  follows : 

Just  as  an  animal  can  originate  only  from  an  animal  and  a  plant 
only  from  a  plant,  so  every  cell  must  arise  from  a  preexisting  cell. 
Although  there  are  individual  cases  in  which  strict  proof  is  still  want¬ 
ing,  yet  the  principle  is  firmly  established  that  for  all  living  beings, 
whether  they  be  entire  plants  or  animal  organisms  or  integrant  parts  of 
the  same,  there  exists  an  eternal  law  of  continuous  development. 
gruppen  und  ihre  Abkommlinge  vermehren  sich  aber  durchaus  unabhangig 
von  einander,  so  dass  die  Geschlechtszellen  an  dem  Aufbau  der  Gewebe  des 
Individuums  keinen  Antheil  haben,  und  aus  dem  Zellenmaterial  des  Indi- 
viduums  keine  einzige  Samen-  oder  Eizelle  kervorgeht.  Nach  der  Abspaltung 
der  Geschlechtszellen  sind  die  Conti  des  Individuums  und  der  Art  vollig 
getrennt,  und  wir  glauben  aus  diesem  Yerhalten  die  ‘Constanz’  der  Art, 
d.h.  die  in  der  Erscheinung  des  Atavismus  gipfelnde  Ziihigkeit,  mit  der  sich 
die  Eigenthiimlichkeiten  der  Vorfahren  vererben,  begreiflicher  zu  finden. 
Denn  Samen  und  Ei  stammen  nicht  von  dem  Zellenmaterial  des  elterlichen 
Organismus  ab,  sondern  haben  mit  ihm  gleichen  Ursprung;  da  sie  abdr  in 
ihm  aufbewahrt  werden,  so  sind  sie  auch  den  Bedingungen  unterworfen, 
welche  auf  den  elterlichen  Organismus  modificirend  einwirken,  weshalb  die 
Yererbung  der  ‘erworbenen’  Eigenschaften  nicht  ausgeschlossen  ist. 

16  Archiv  fur  Pathologische  Anatomie,  Bd.  8,  1855,  p.  23. 

18  “Die  Cellularpathologie  im  ihrer  Begriindung  auf  physiologische  und 
pathologische  Gewebelehre,  ’  ’  Berlin,  1858,  p.  25. 
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On  the  other  hand,  to  Nussbaum  is  sometimes  credited  the 
theory  of  germinal  continuity,  but  in  such  cases  authors  appar¬ 
ently  do  not  sharply  distinguish  continuity  of  the  germ -plasm 
from  continuity  of  the  germ-cells.  Thus  Minot17  says : 

We  owe  to  Moritz  Nussbaum  the  theory  of  germinal  continuity — the 
only  theory  of  heredity  which  seems  tenable  at  the  present  time. 
According  to  this  theory,  the  germ-cells  are  set  aside  during  the  seg¬ 
mentation  of  the  ovum  and  preserve  the  essentially  undifferentiated 
qualities  of  the  protoplasm  and  nucleus  of  the  ovum,  from  the  division 
of  which  they  arise. 

However,  irrespective  of  the  conclusions  that  may  be  reached 
as  to  whom  priority  in  the  statement  of  the  theory  of  germinal 
continuity  belongs,  it  is  to  Weismann  that  credit  must  be  given 
for  the  development  of  this  doctrine  into  an  important  theory 
of  heredity. 

There  would  seem  to  be  a  gain  in  precision  and  clearness  of 
expression  in  discussions  involving  the  idea  of  continuity  in 
development  if  a  distinction  were  always  made  between  (1) 
genetic  continuity,  or  biogenesis,  (2)  genetic  cellular  contin¬ 
uity,  (3)  continuity  of  the  germ-cell  and  (4)  germinal  con¬ 
tinuity.  Thus  restricted  the  term  germinal  continuity  expresses 
more  closely  the  conception  held  by  the  greatest  exponent  of  this 
theory.  Since  Jager  first  used  the  phrase  “Continuity  of  the 
Germ-plasm”  I  suggest  that  his  name  be  linked  with  that  of 
Weismann  in  referring  to  this  principle,  which  may  well  be 
called  the  Jager-Weismann  Law  of  Germinal  Continuity,  the 
esential  doctrine  of  which  is  thus  expressed  :18 

In  each  ontogeny,  a  part  of  the  specific  germ-plasm  contained  in  the 
parent  egg-cell  is  not  used  up  in  the  construction  of  the  body  of  the 
offspring,  but  is  reserved  unchanged  for  the  formation  of  the  germ- 
cells  of  the  following  generation. 

However,  the  real  significance  of  Weismann ’s  theory  of  ger¬ 
minal  continuity  and  its  bearing  on  theories  of  heredity  can  not 
be  fully  appreciated  without  at  least  a  general  acquaintance 
with  the  somewhat  voluminous  literature  of  this  subject. 

.  W.  W.  Stockberger 

Bureau  of  Plant  Industry, 

Washington,  D.  C. 

17  Minot,  C.  S.,  “Laboratory  Text  Book  of  Embryology, ’  ’  Philadelphia, 
1910,  p.  28. 

18 Weismann,  A.,  “Essays  upon  Heredity  and  Kindred  Biological  Prob¬ 
lems,”  authorized  translation,  2d  edition,  Oxford,  1891,  p.  170. 
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Jlmcrifo. 

'fb®rtr’er'  JSfa'wnf'W'ofe  ffir  Xroacnpflaiijemllnterfucgung,  ®ucoau  flit 
igflanjaiinbuftrie,  Sjer.  St.  Xept.  fur  Sanbtoirtfcgaft*). 

life  bet  Unterfiidiuiigeu  fiber  ©opfenban  unt.  fcapfeubegaiibluitg 
int  e«  fidj  fjcraii^ooftcllt,  bag  groger  OTangel  an  C£intjcitlirt)fcit 
obeit  gerrfdjt,  mif  ®rimb  beteu  bte  Swpfeiifoufer  ba«  Hlrobutt 
uiioc  $  (infer  betrnrfjten  bio  fCrotoeiiieiij  ala  ben  entfd>etbcnben 
c  bie  aromatifegeu  Gigenfdjafteu,  anbere  ba«  «it8fegeit,  luafjrenb 
ueridjicbeitc  fiombiiiationen  biciet  Gigenfdiafteii  annebnien.  G* 
i  fiir  biefeS  luiefitige  Grjeugiiia  ber  Sartbtuirtfdjaft  feine  allgemeiu 
rimblaflc  jur  S?eftinimimg  be4  luirflirgcu  SBertcS.  Xie8  ift  auf 
iliuftiinbe  Jitriiifjiifiibten,  luelrfje  bier  niibt  erortert  luerben  fuuneii. 
liufebt  mitre,  cine  (leincinfnme  ®runblage  ju  ftitben,  luirb  nitbt 
ucriCrr,  fonbern  and)  in  Guropa  jugeftanbeit.  Xie  folgeube  ?lb^ 
bnju  beitragen,  Drbmtug  in  biefe  Slitgelegenbeit  311  bringen. 
Ginlcituug. 

d)  beftimmte  Wormeu  jut  I'curteiliing  ber  Cnalitiit  be8  J&opfenS 
n(8  evWiitifdjt  anerfamit  rourbeti  finb,  gabeit  gciuiffc  prnftifdic 
i  n  ber  aierwirfliebung  bess  ©cbaitfeuS  belong  im  'ffiege  geftanben 
Vinberniffcn  ift  feinc8tueg8  ant  timuidjtigfteu  bee  Umftaub,  bag 
' nneu  bariiber,  mao  Cunlitat  niisiiiad/t,  ioiuie  iibet  bio  'Jlatur 
iiiifrtlte  DJcnge  ber  uerfdjiebenen  ibeftanbteile  einc8  entidjicbeu 
.'OopfcuS  lueit  aii«eiuanbergebeit.  Xetftueife  infolge  ber 
Ingeloigbeit  in  Scjng  auf  eine  (Drunbloge  fiir  bie  Senrteilung 
unb  teiliueife  infolge  bc8  «orteife3,  beu  eiu  iange  eingefiigrteS 
met  geiuiifeu  Sage  gcmof|n(id/  uor  bcm  gfeidjen  'JJrobufte  au3 

Jer  „ A merican  Brewers’  Review"  (1909,  Sir.  8). 
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In  «eW»t  ’ : 

•mjibfii 
patiitaif  m, 
J  Hie  a  rtr 
hnteii  I.. 


,7>,  u  "22  u  otI,me  11,10  mutch  auSfdjlieiilid)  auf  ©ruub  ber 
tJJroueiiienj.  (fine  forgfdltige  ‘Criifnug  ber  Qopfeiirriitcu  in  ben  oer- 
fd)icbcnen  bopfenbauenben  ©egenben  fanu  nur  ju  belli  Seljluffe  riibven, 
pas  bie  Seurteilung  ber  Cnalitiit  anf  Olriinb  ber  ^rouenieuj  nlleiu 
in  Uielen  , fallen  juni  Madjtcil  be8  fionfiinieiiten  unb  in  uielen  aubereu 
jttnt  'Jtaibteile  be«  ^robujenten  aubfaden  mug.  Xcr  Uuterfibieb  in  ber 
Uualitat  pan  .'OoPien  au»s  ©iirten,  bie  ttur  luenige  lUieileu  uoiieiuaiiber  cut* 
jerut  licgett,  faint  bebcuteub  griiger  iein  a!8  berjenige  jmifdjcii  niiSgetuafilter 
,re  o»4  iluct  ober  mebr  lueit  aiibeinanberliegeiibcu  ®cgenben.  tic-  liegt 
gutcr  (uruiib  inr  bie  »lniid)t  uor,  bag  biefe  latiadie  im  .\>opfcn!)anbcl  iuol)( 
befnuut  nt,  lucil  bie  beriigteteu  Serffinfe  uon  .'Oopfeu  au«  gciuiffen  (ilegeiibeu, 
J 1 C* . •  clno.s  OU ten  fnnfeS  erfreuen,  mefirereninl  griiger  erfdjeincii  ales  bie 
tj. roburtioii  in  beuletbeii  ."oopfeu,  lueldic  als  miuberiuertig  aiigrieljcu  luiirbcu 
lueuii  One  'Isrouenieuf  bofaiiut  luare,  fuuneii  fcfjr  iiiiiiftige  'ilcurteilung  fiiibeu, 
lueiiu  fte  al«  au8  emer  @egeub  fummenb  angepriefen  luerben,  lueldic  belt  SRnf 
geuiegt,  ©opfeu  feiner  Cnalitiit  jn  erjengen.  Xi.rdi  Inuge  (frfnfiruiig  faun 
qroge  Weldjirflidjfeit  in  ber  ffitfcuiiiiug  ber  imitmnglidien  Hivouenieui  einer 
JJupienpruue  erreidit  luerben.  Gs  giln  fogat  Sente,  lueldic  belimipten,  im= 
ttniibe  ju  letu,  nnd)  ber  praftifrl/en  'Sriifung  eiucr  ^upfeuprabe  gemni  bie 
Dertlidjfcit  uhet  ba«  Slugtnl  niijugeben,  in  tucldjeiu  ber  fiopfeu  erieugt  luurbc 
■vietin  mugen  fie  luofjl  juiueileii  ©liicf  fiaben,  bei  ben  ininberiuertigen  Surtcu 
uber  luenn  eiu  fefunbarer  ftnftur  uorlinubeti  ift,  .ber  auf  ciuer  eigcutiiiniidiru 
Xamuetliobe  ober  fonftigcii  S}et)anbluug8iueiie  berufit,  aber  im  allgemrinen 
fuuneii  lie  bnmit  nidjt  VKertjt  liobeu,  benu  ein  foldjeS  nut  auf  oberflarfilirficr 
rleliulidjfeit  betiigeiibe8  Urteil  fanu  iiuiucr  nur  Dfnten  fein.  ®}ie  iibertricbcn 
biefe  Seliouptiingen  oft  finb,  jeigte  fid)  in  eineni  Ralle,  ber  bcm  iterinficr 
Petiunlid)  oufftieg.  Gin  fUiauii  uou  uuifaiigrcidier,  langialiriger  Grinl/rung 
m  ber  ©opfeuinbuftrie  ftellte  in  gleidier  SSeife  cine  IHeilie  'Ikubeu  ."oupfen  nui 
ben  gniiptiiidilidifteu  liopfeubnuenbeii  ©egeubeu  'dmerifn-J  Ijer.  Xic  HJrobeu 


SpasieritDif  iiberi  Weiirlit,  bag  bie  ,fc|jcii  flogeu.  Xio  SiftSffon,  »or  b.tien 
uicnlitli  ,rut  VottMiiblung  fnm,  tuiirbifilen  brrftdnbnlbDoU  bie  arnge 
treiteiibon,  unb  ber  fteiluiaige  ®ofbra»bajeiimmiaIt  fam  mil  10  at 
(tiirpecberlehuna  baboii.  Xie  Ijjafen  aber  rofteti  im  .'bofbraulmiif,  niie 
■'ei1)ld|t«iorfri)er  mcfit  Uergeffen  luollcii  beijnfflgen,  70  i|Jf.  gebfiitftet  unb 


Mobil 
It  9tbllti|.'i 
■obr  obti  n. 
pift  get  ic  a* 
fitriitai.  . 

‘  i  mr, 
[ti,  mi 
ft' .  1771  I 
*  #i  •  im  'i: 


rt  Sierpreifc  in  frfigeren  ^eiton.  S(bon  bon  ieber  luar  ba8  »ivr  fur 
.inebrnber  (fatTor,  unb  immer  gatte  emc  4irci«orbil()iiiin  bcfjelbeit  eine 
■  arogc  Grriflinifl  herurfmbt  Xie  Q  roniften  ifigrten  and)  iibn  bie  »lier* 
'1'nai,  lobag  man  in  ber  Wage  ift,  auf  <9runb  ber  ftaugeftgen  Gimmir  bie 
rer  ;lciten  jut  ftenntutt  jn  bringen.  Gb  foflele  eine  'JJtag  (Bier  im 
l: 5  VU  1«2  fi  «f.,  1637  • ,  *a#Tn  1757 
7-’ ,  ltivl  7  Br.,  1766.  7  to.,  1709  0  fli.,  1770  7  '4»i„  1771  9  ‘10  177- 
1..4  6»t„  1785  7  Vi.  1796  8  191,  1799  10  Vi,  1803  im  Sommer 
"■>«  19  I6i.  1800  10  VI,  1816  5  jfreujet,  1817  6  ff.,  1818  10  l|5i. 

n4  Welriinterediuunn.  3oftn  *>uU  roirb  immer  mngiger.  ttr  bat 
I  *  alfogolgaltige  (Uetnlufe  nur  161 060482  f,  b.  g.  fiber  8300  WiUiouen 

It  beun  b  eie  flufgabe  mar  linmerbin,  luie  ber  Xemperenj  •  TMpoitrl 

i  Uon  r  m  ber  Wetrilnferotgiiung  auSieignet,  bie  er  >Im  "OiiU  jcbeb  ,1alir 

wti/r  vot}*p>  “nl  5966718  £  (etuia  120  'JJlillmnen  iWarf)  tleiner  alb  im  Vurjagr. 

H  Sr  i  f5,lart  ,1C,1  'um  Ifil  fu'dl  8if  luirtitgnftiitge  XtprefBon;  er  ftegt  iibtigen# 

llfobe  ,  !l't  l*Hrn  o«bre  m  Uoberoiniiimmung.  Xie  SmrtgftgnittbanMabe  fiit 
■  in,,,  ,  b.n  it  opr  bor  BePillferuug  72.20  W  unb  fur  eine  if  amide 

mtn  ,:'  „•  "  W  .  jegenflbir  76.72  ».  uub  378.00  'IM.  im  >gre  1907.  *an 

!#**«  £  6«‘  3»#«  *uO  507,  ii; t II, o ii e it  i  fiir  38  Stilllouon  (Bnlluneii 
ts,,  5/f  -=  i-H1  v,ter)  nubiiegeben,  99  Wilionrn  £  fiir  33  'Plillumen 

lenbeiiiv  mlSe  =  y'ter*-  10  Million™  r.  fiit  11  'KiOionei,  (Balloneu  «tin 

Nlanb  OjiOionen  £  fiir  etrua  15  'IMillionrn  (Balloiien  'Plo  t,  britiftge  'tsfeiue  nfiu. 
Mirren  ml’.  ''LnS?:  f0  btt  'SlPrborbrauig  ben  SignapiiPerbrautg  Prrbrfiugt  gal, 
Wtstta,  Wall0ll,n  ""I  brn  «opf  gegenilber  0.8  uub  0,9  (Bulloneti 

1  4*Uob,bJ«,„  9flnbet,  luagmib  in  Stgottlan.i  12i  (Balloueii  Siguape  unb 

!miI7v>  bfn  8opi  fumuirn.  Xie  tonfiimieileii  (Betrdnfe  eutgalteu  im  gaiijen 

tltiuug  ,,  iJt  i  cn  rptnni  illfogol,  Ipa#  immeigiii  1.8  ©allaiien  aui  ben  Mupf  ber  ue 

h»  * 

on!-  Iluri|i:  »^err  Xoftor,  bet  98. rt  meiiit.  Sic  imitgleu  autli  mat  an«  'Bejaglen 

1  •  -SoOeu  ®io  ban  K3trt,  bag  id)  bab  ehiig  tun  luerbe." 


P*'  ^<'t  !"ft  *Ue  irt>  foU  nllt  ltoci  Mag 

►  mtn’  obpr  1>“‘  u«  B’iagt,  Id)  foil  jiuBlf  TOag  trinfeii  unb 


trinfru  uub  um 
um  jiuel  biigeim 


Sonft  uamitc  man  e«  94ier  unb  ©eiu 
Hub  latte  bran  firg  reblitg, 

3egt  be. in  e«  tgemifrg  fllfogol, 
jegt  ift  bie  Sortie  jegfiblieg. 


C  lueg,  bu  avmer  (Berftenfait, 
Xu  golbne*  "Jtebenblui, 

3br  fetb  iegt  gift  gee  ttrfiparat! 
©ab  hurt)  fold)  Maine  tut! 


Jrtj  ftreite  unb  leg  gabte  uiegl, 

3d)  filfl’  mieg  bein  (Bebot. 

Xutg  lueil  mir  uitgtb  megr  ffreube  matgt, 

Irinf  id)  an  eurti  mid)  tot. 

.  ®e,in  erfter  (Bebanfe.  ©ierbrauer  fflerftle  bor  ben  *gramiben :  „@o«en 
bBB  fan  g’tuiB  alte  egliptiftge  Saga-feller  V“ 


friegft. 


i a i? :  »©a«  io  benu  b»«:  .alfagulfreie  (Bctifiitfe'?" 

Mitgel:  „«imit,  bfli  fan  foltgcne,  ban  bfi,  meunfl  ba#  tr  nffl,  faau  Mnufcg  net 

®ia«:  .Mu,  jtueng  tua«  triutl  man  benu  nadja?" 

* 

*«.  ^rofeffor,  eiu  *erfeigter  bet  abialuten  SUfogol-Giitgaltimg,  ift  ,,nrf, 
l  pr'"c"  ““rten.  Xie  reran  gSrufeffor  gat  eine  nBrtiin  anaenommeil;  mngbem 
nut  biefct  atfiB  nerabrebet  ift,  fagt  bie  Srau  'fSrofeffor:  .Hub  fdilieirtirt,  nodi  efncv-  m 
ttnfemn  .'Oaule  barf  fail  Mlfugal  getriinfai  Ipetbai,  Sir  miliuii  nlfu  auf  baj  fouft  ublicbe 

^)ier  Dcr jirt>ten !-  14 

.  '  !|0®  reeftt*,  faflte  bie  .^orfjiu,  „l  bin  frilhet  irboii  umal  in  jo  aucr  a’rettetni 

ediiferiaimlic  «e!ue)en!‘< 

i * 

beuf  jf  ©ottfe!*  <4“  fe'"CC  ®irtin):  '*olc"  Sie  mit  i,o  l)  fp<W  Mag  «ier,  idt  fmbiere 

* 

....  3 11  »«  Sttnlpnifung  frngt  ber  3uipeftur  eiu  MMb.gen  mug  beu  fiiui  Simieu 
saglt  uuf:  .1.  ba«  ®efl(gt,  2.  ba»  (BegDr,  3  ber  (Bering,  i  ba#  iBrffigl.  5  ber  -  bab 

i,,to"nl  al*  Wammanft  in  bet  Vrautrei,  ftegt  gerabe  hinter  ban  Siifbeftpr 
£cm  *,nb  ' bownHietieii,  iiibcm  er  mit  ber  vanb  mill  ban  'IMuube  icigt.  Soiort 
boQenbi't  ba<5  ^dbd)cn:  „5.  ber  ^urjd)t-. 

flefiiflt’i?  (Sud)  benu  in  tuerrm  neneu  SimUofm  ?" 
or;>ftnUf^;  bir  .Mruflif  id  brillant  unb  ba<«  S*ier  rtui;erbem  io  aui  ban  loir 
meiiteuteil*  abeuW  aur  mc(jt  jum  Sinaeu  fomnicH!-  H  uir 

* 

hnien  fai^mfiffe?1'®0^'1*  fi|>Ue6e"  Sie"  btt&  i,n'r  8"gvgaft  eiu  ifrember  |t. 

Crrr  ob  lrt>  l»‘'Heitgl  eine  'Mag  Bier  tauten  mOigt’! . . . 
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JCtgemctiu  JJtautr'  uiti>  <£>opfen*^«ituug.  '»r.^ 


tooten  alle  Bon  gntet  Dualitat,  unb  auSgefprodjenc  auftetliefte  Sefiler  Inurben 
abfidjtlid)  Betmieben.  ®iefe  Btobeu  tourben  bnnn  bejcirf)»ct  nnb  einer  Miyatjl 
erfalirener  ©oofciifenuer  nadjeinanber  Botfleleflt.  Didit  fin  ciiyiger  Wot  im* 
ftanbe,  bie  Skoben  riditig  311  bfjcid&nen.  Unb  felbft  bcr  ®fann,  loeltfiet  bit 
ISrobtn  IjergejtcQt  fmtte,  fonnte  fte  obne  fcilfe  ber  ©cjcirfjuuna  nidjt  ridjtig 
ertennen.  ®iefe  unb  abnlicbe  Griabriingtn  jeifltit  beutlifb,  baft  nuf  bit 
^tooenicnj  alS'eiu  Rriteriiim  btt  Dualitiit  jitoifl  CScluidit  gelegt  loirb. 


®ic  tjcrrfrficiibcn  ‘Blctljobcn  btt  JJclocrtung. 

Saft  auSnabinsloS  ocrfauft  ber  Drobusent  feinen  .'Oopfen  nuf  ®nmb  einer 
cmpirifdieii  pfnjfifalifdjen  'Brufung,  bcr  Ronfimieiit  bagcgen,  meldjer  Bon  eiticm 
$»anbler  ober  Dialler  fauft,  unterlnirjt  fcinc  Btoben  oft  nidjt  allein  einer 
ptlOfifalifdien,  fonberu  audj  einer  djeinifcfjen  Briiiulig.  ®ie  bei  ber  Beurteiluitg 
bcr  Dualitat  in  Sfetrodit  fomntenben  Buiifte  finb  jablrcitb  unb  lueidjcn  je  uadi 
inbiuibucllcn  Jlnfdiaumigeii  tucit  Uoneiuaubcr  ab.  ®ie  wicbtiflften  finb:  Mroina 
obcr  Wcrucb,  tfarbc,  Duautitat,  Suputiu,  ®icfe,  ®arren,  BfliidFe,  Slblucfeutieit 
Bun  331iittern  nub  Sticlen  ufiu.,  'Slbtocfenljeit  Bon  Sdjimmel  unb  3itfcftm, 
SWeuge  bct_  .lerbrodienett  ®o!beit,  Dlcuge  bcr  ©amen,  Deife,  JBeicfifjeit  bc3 
OlcuiebeS,  Sribigfeit,  filebrigfcit  obcr  Deligfeit,  Slotfigfeit,  ©riifte  bcr  ®olbcn, 
@rob  ber  SdjtucTelimg  unb  ba«  Mnfiiftten.  @etoiffe  Bunfte,  lnic  bie  Jtntoefeuijeit 
Bon  Slattern  nub  Stielen,  Sdjimmel,  3nfefteu,  Sefjlen  bcS  fittpuliitS,  set6rod)enc 
®oIben,  bumBfcr  ober  fanrer  ©erurij,  oeften  allaemeiu  nls  nnditeilia  fur  bie 
Dualitat  unb  laffcu  fid)  meift  leidjt  biird)  Deiiditiouiig  feftflelleii.  ®as  Bcr* 
baltnii  foldier  Dierfmale,  inie  Cronin,  Sarbe,  Qkiifte  bcr  ®o(beit  uftn.,  }ur 
Dualitiit  bnuflt  nnnj  unb  oar  Bon  ber  Sorliebc  beS  3nbiuibnmn«  ab  uub  loirb 
nad)  feiner  allgemcmen  Dorm  beftimmt.  ®aS  Urtcil  loirb  gebilbet  uadi  bem 
Ginbrud  bes  ftopfenS  auf  Jluge,  Dafe  uub  ©efflljl  unb  oibt  baber  feiu 
quantitatiueS  Diaft  fiir  bie  c^aralteri ftifdjen  Dlerfmale  beS  ©opfenS. 

3  n  ®  e  u  t )  d)  I  a  n  b  i  ft  man  einer  e  i  n  b  e  i  1 1  i  d)  e  n  9R  e  t  ft  o  b  c 
bereitS  naftergcfotnincii  bitrdi  bie  Slmiaftme  bob  SdjemaS  ober  Marten, 
anf  bciicn  getoiffe  relntioe  fflerte  oeloiffcu  Gigeufrftaftcu  fteigelegt  loetben.  3m 
foloenbeu  qebeit  loir  bas  Srftema,  natb  loelrbetit  bie  Beiirteilung  beS  ®opfenS 
auf  ber  MuSftellimg  fiir  JJrnitgerjte  unb  $oBfeit  fiir  Saben  in  Vluatiftenberfl 
ini  Dftober  1907  ftnttfnub : 
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Siele  nbulitbf  Sl«ne  ftnb  in  Sorfdilaa  otbradjt  loorben,  bodb  beruben  fie 
alle  febliefilid)  auf  bem  inbiBibuctten  ®cfd)mncf  ober  ber  Berfonlidjeu  Soriiebe. 

SJeit  loenioer  iEJicbtiofeit  fdjeiut  ber  djemifdjtu  Hualpfe  aU  iDiittel 
jtir  Scftimmuua  bcr  Dualitiit  beioemeffen  311  toerbeu.  fflenn  biefe  iWctbobc 
befolpt  loirb,  tft  e3  iiblid),  nut  foltbe  Seftanbteile  ju  beftimmeu,  roelebe  fiir 

bie  luiditioften  gelten.  (Siniae  balten  bie  J&art=  unb  2Beicbbarje  fur  ba3 

aBiditiofte  bci  ber  SeurteiluiiQ  ber  Dualitiit  uub  finb  ber  Slnfidjt,  bail  in  eiuem 
Biiten  .fjoBien  bie  'Beicbbarje  ininbeftenB  breiniat  fo  ftarf  Btrtreteu  fein  fotien 
loie  bie  Sartfjarje;  anbere  leqeu  mebr  @eloid)t  auf  ben  ©erbfaureoebatt ; 
loieber  anbere  balten  bafiir,  ban  ber  ©ebalt  ber  2lf(be  an  TOineralftoffen,  loie 
Satin ui,  Half  unb  fDtapnefimn,  ein  ?tu3eid|en  fiir  bie  Dualitat  be3  $o»fen8  ift. 
®ie  djeniiidje  Scurtciluug  bcr  Dualitfii  ift  atfo  ebenfo  unaeloife  loie  bie 

Bboftfaliicbc  Sriifuno  infolge  ber  mauaeluben  Uebereinftimmuug  iibet  bie 
relatioe  SJiditiafeit  bcr  mittelb  biefer  iDietbobc  beftimmten  Seftaubtcile. 

'Diana cl  ber  btrrftbenben  Dictbobc. 

®er  arbfete  ®fanaet  in  ber  Wetbobe  ber  BbBftfalifdjen  Sriifuna  tieot  ill 
bem  Umftaube,  baft  fie  cine  ernfte  ®urdbfiibruna  auBfdiliefet.  ®cr  relatioe 
SSert,  ber  ben  Berfcbiebeiieu  Jrattoren  beijuleaen  ift,  toeiebt  bei  Berftbiebeucu 
Serioueu  erbeblidj  ab.  Cboleitb  bem  atroma  eine  fo  bobe  ©ebeiituua  bei* 
oeleot  loirb,  baB  e8  bei  oielen  al3  bie  bbtbfte  Srobe  ber  Dualitat  gilt,  fo 

faun  e«  feiue  aenaue  Vlu«funft  iiber  ben  inneren  SBert  geben.  ift  enb« 
Qultig  naiboeroiejeii ,  baft  in  Bieleu  Riillen  geloiffe  balb  unbelouBte  Saftoren 
bie  Scbdbuno  beS  SromaS  unb  ber  anbereu  Seftanbteile  be3^>oBfeu«  beeinfluffeii. 
®er  bauBtjiidblitbfte  ift  bie  Ukooeuieitj,  metdien  loir  bereiu  befororbeu  baben. 
Kin  aubercr  ift  bie  Mil*  unb  Sbioefenljeit  einea  befaimteii  Bbofifalifcben  9Jlerf* 
males,  loelcbeS  mit  bem  inneren  SBerte  niebts  ju  tun  bat,  aber  trobbem  ba3 
Urteit  beeinflufet.  ®iefer  Sdjlufj  brangte  fid)  bem  Serfaffer  auf  iufotge  beS 
folgenben  (SiPerimeiiteS,  loeltbeS  Bor  mebreren  3abren  in  ben  fjopfeuodrteii 
Bon  Haliforuien  augeftc lit  lourbe.  Sei  biefem  Serfudie  loitrbe  ein  Horb  mit 
Sopfeii  Boil  bem  Soben  einer  ®arre  geffiUt,  bie  eben  mit  frifdbem  $>oBfen 
nub  bem  @arten  oelabeu  loorben  toat,  unb  3ioar  ebc  SBiirme  ober  Sibloefel 
augeftellt  loorben  loar.  ®iejer  ©oBfen  lourbe  auf  bem  gufebobeu  eiueS  3immer« 
auSgebreitet  unb  bort  unter  Musitbluft  ber  ©onne  trorfucii  gelaffen.  Dbubbem 
ber  J&oBieii  nuf  ber  ®atre  in  ber  neioobnliibeu  UBeife  mit  $i(fe  B011  SBarme 
unb  ScbioefelbamBfeii  getroifnet  loar,  lourbe  ber  Sorb  loieber  mit  £>oofeu 
Bon  ber  ®atre  gefiillt ,  unb  jloar  au«  bemfelben  Xeile  ber  ®arre,  locldjciu 
ber  erfte  Horb  Boll  entnommeu  loorben  loar.  ®ie  bciben  Srobeu  loaren  alfo 
Braftifd)  ibentijtb  mit  Musnafime  beS  IrodetiBerfabrcuB.  ®ie  Dualitat  ber 
©avje  niurbe  in  einem  ®eile  einer  jeben  ber  beiben  Sroben  beftimmt,  uub  cS 
itelltc  fteb  berauS ,  ba6  ber  auf  ber  ®nrre  getrodnete  ©oofen  lueniger  ®Jeid)* 
baeje  eutbielt  alb  ber  auf  iiatiirlicbeui  SJeg  auf  bem  ^immerbobeu  getrodnetc. 
®ann  tourben  flciite  ^lanbBrobeu  aiis  beu  beiben  Horbeit  bergeftcllt  unb  Bier 
erfabreuen  loooienfeiinerii  oorgelegt,  toeldje  nidits  iiber  bie  Srooenienj  ober 
bie  Sebanbluiigsioeife  louBten.  3nei  oou  beu  (itPerten  crflarteu  beu  gebarrteu 
000101  fiir  beffer  aU  ben  auf  bem  3immerbobeii  getrodiietcn,  bie  beiben 
anbereu  umaetebrt.  ®iefer  Sail  jeigt  bie  Slit  unb  SUeifc  ber  brrrfcbenbeii 
ai«n>ertuuB*metl)obe  unb  bie  arose  Siolle,  ineldjc  babei  bie  oorgefaSten  Mu* 
idiauunaen  iiber  ben  SBert  ipieleu.  (is  ift  and)  iutereifant,  bie  Mufdiauungen 
An  ftubieren,  loeidjc  in  Seiiia  auf  beutftbe  ober  bobmifdic  Sjopfeu  beftebeu, 
bit  fid)  (anae  be«  Siufes  crjreut  bnben,  ben  ameritaui)d)cii  rocit  iiberlegeu  311 
fein  injolge  fie«  beionberS  feinen  SfromaS,  bas  man  iljuen  3ufd)reibt  iii  ift 
Jebod)  flat,  ba6  ba*  Serbalttiis  beb  MrontaS  3U  beu  anbereu  Seftaubteileu 
niemale  ooUftanbig  feftgcftent  loorben  ift,  man  bat  eiufad)  augeuoinmen,  bafj 
Duteridliebe  im  Mrouia  qualitatio  jeicu  unb  bebcutcube  Uuterfd)icbe  in  ber 
ffufammenfebung  anbeuteten.  lit  liegeu  @rfinbe  fiir  bie  Mnnabme  Bor,  ba6 
Unteridiiebe  im  Mroma  groBeuteiU  quautitatio  finb,  uub  baB  biefer  Saftor 
nid)t  uiibcbiugt  eiu  Sriteriunt  ber  Dualitiit  bc«  $opjeu«  bilbet.  ®ic  maiiiiig* 
fnltigen  Mufdiauuugen  iiber  ftopfeuntoiun  unb  Dualitiit  uub  bie  'Jiotuienbigfeit, 
biefetben  griiublid)  3U  renibicreii,  erljellt  fevuer  auS  beu  folgenben  Urteileu, 


Bon  beiteit  iebe8  Boit  eiuem  anberen  ©peAialifteu  in  bem  (i) 
Scurteilung  be«  ^opfeuS  berftammt: 

©aaser  l&opfen  finb  bie  befleu.  ®ie  Mnftbauuiig,  bafi  imp 
finb,  ift  gro&cnteili  Sorurteil.  ®eutf(be  §oofen  finb  1 
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beffer 
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beften.  ®ie  Renter  ,'poBTcn  finb  bie  feinften,  fie  finb  beffer  , 

®ie  'JBiSconftuer  ©opfeu  finb  ebenfo  gut  'o<e  bie  beutfdicii. 

©opfen  finb  bie  beften  loegen  ibre8  feinen  Mromn-3.  Gin  Sfuub 
ift  fo  Biel  inert  loie  brei  Sfunb  anicrifaniidje.  ®ie  beften  Dei 
finb  prattifrb  ebenfo  gut  loie  bie  beutfdjen.  Gin  geriebenc 
alleS  Bcrtniijeu,  loa§  loie  .Oopfcit  auSfiebt.  5Beil  ©opfen  Berfdin  i 
uerfdiiebencn  Gferudi  baben,  fo  bilbet  fid)  natilrlid)  inbioibuci; 

®ie  beerfebenbe  'Bictbobe  bet  Seurteitung  bc3  ©opfenj  ift  febr 
urtcil  ober  ®cfd)tnarf  fpielt  bie  grobte  9ioHe.  ®ic  ©opjeu  Bo 
fiftftc  finb  ftiirfer  an  tonferuierenben  $ar3eu  als  euglifdjt 
amerifanifdieii  ^lopfeit  tbiuieu  beu  beiitftben  liic  gleicbtomm 
fie  bebeutenb  Bcrbeffert  luerben.  ©as  aQgeineine  Dualitat  an 
9ieni*2)orter  ©opfen,.  loenn  fie  mit  berfelben  Sorgjalt  gepfliid 
miirbcit  loie  bie  auSioiirtigen,  an  Dualitat  ebenfo  gut  feiu  toi< 

®iffcreii3cu  3loiid)en  niucrifaiiifcbeu,  cuglifiben  unb  beutfdir 
faft  auSitblieSlicb  eiue  Stage  bei!  ©crudics.  ®ie  beiitftben 
Biel  mebr  Bupulin  al«  bie  amerifauiftben.  Gs  beftebeu  gr 
beiten  in  bet  Dualitat  ber  beutfdjen  ftopfen.  9leiu*?)ors 
beiitfcfjen  9But3eln  finb  Beffer  a(3  bie  tniubcrloertigeu  5 
•Oopieu.  Dualitat  bat  loirtiidj  uidjt  niel  311  bebeuteu.  li, 

Berfaufeu,  briugt  mebr  Grfolg  a(S  Dualitat.  ©opfeu  Inert  1 
eine  Sorte  gefauft  unb  a(8  eine  anbere  uerfauft.  .Oopfen  oou 
Hil fte  eutbalteu  mebr  ihiputiii  aU  auSldnbifdbe  J&opfcit.  Gu 
finb  beffer  als  bcutfdic.  ®er  beffere  Gfcrutb,  bcr  bem  beu 
Aiigeftbriebeu  loirb,  ift  bauptfaeblid)  eine  Sadie  ber  Sorlicbc.  7 
baben  eiuen  befferen  ®erutb,  finb  aber  uidjt  fo  Biel  beffer  aid  bie  1 
loie  allaemeiu  niigeuomnieu  loorben  ift.  ®ie  beften  £>oofcu  oou 
fliifte  fmb  ebciifogut  loie  bie  beiitftben  obcr  bobntifdjeit  .‘oopfen 

®ie  Uiifidjerbeit  ber  Siefultnte  bcr  plmfifaliftben  'fSrii 
©tbloierigfeit  bcr  Senrteiluug  ber  Dualitiit  bc«  .fjopfen-3  nadi 
ift  in  ®eutitblaub  Itingft  auerfaiint  loorben,  unb  man  bat 
Sdjubinittel  augeluaubt,  mu  bie  Gtbtbcit  bei  Mugabeu  iiber  b 
be«  J£)00fen8  $u  fidjern.  ®a&  bet  ©opfcnbaubel  biefe  Sorurtcilc  1 
3U  Dubeii  niatbt,  gef)t  auS  folocnber  Meuierung  0011  Ginauucl  i'i 
G8  loirb  mit  IHetbt  geioiffen  ©iinblern  uorgcioorfen,  baB  fie  t 
ibrer  ©opfen  falftben.  .  .  .  Gine  beroorragenbe  'Jiolle  loirb 
Anblreidjcn  Sereiniguugen  3ur  Sitbcruug  einer  geborigeu  ('■ 
StoBemeiiA  uou  l&opfeubafleu  gefpielt.  ®eloiffeuloie  Slan&lci 
Stilfcbungeit  biefer  ?lrt  Sermbgeii  enoorbeii,  iubeiii  fie  gerinne 
feiner  Saa3er  ©opfen  fauften,  mit  groBereu  Dlcugeu  Oqpfcn 
©egeubeu  mifditen  ....  1111b  bas  ®aii3e  al3  Snn3ct  )C)opfeu  Bet 

3u  ®eutitblaub  unb  Oefterrcidi  beftebeu  Seftiiitiiutugeu,  loo 
uerfiegclt  unb  uon  einem  3rrtifitat  begleitet  nierbcit,  bamit  iljre  Si 
3ntereffe  be3  Srobii3cuten  loie  be3  Sonfumeitten  garautiert  loci 
Siegel,  baft  in  $>opfcu  mit  bem  Danicu  uub  ber  Slbtcffc  be3  'f<ro  ,nten  1 

breiten  Sdliebteu  uitbt  ituftanbe  finb,  bie  Dualitiit  beb  loopfens  ,ju  iiniila 

Siotlncnbiflfcit  neuet  Siormen. 

Gin  rationcller  Stan  fiir  bie  Sereblung  einer  9iubBflan3e  en 
beftimmte  Dorm  ber  Dualitat  obcr  bti  SBcrteS,  loouadj  Diiiiiflel  gt 
flare  Mnftbauuugen  bariiber  geloouuen  loerbeu  fbuiien,  in  loaS  fiir 
Serbefferung  enuiiiiftbt  ift.  ®er  'Biangel  eiitet  bobeu  Dorm  bat  nu 
©pesialffirtiing  auf  grbftere  Grtragsfabigfeit  allein  gefiilirt  unb 
oerbiinbeue  Sernatblaffigung  auberet  Saftoren  bat  diet  3111-  Scv 
al«  3iir  Serbefferung  ber  Dualitiit  gefiibct.  Slnftatt  Sorietiiteu  a 
melrije  Sobfeii  feiner  Dualitat  liefem,  bat  ber  Sflnnser  ioldje  geo 
beu  groftten  Grtrag  gaben,  in  bem  ©laiibcn,  baft  ber  geriugere  U 
fiir  bie  miuberloertige  Dualitiit  erbielt,  buvtb  ben  grSftercn  Gvtv 
gleid)  mit  ben  befferen  Sorteu  mebr  als  lucttgemadjt  luerbe. 
nifbt  beiioeifeln ,  baft  bie  uii3UberIafftoen  Dietbobeu  bcr  Sen 
Dualitat,  luie  fie  beate  berrftben,  biefe  Vlmiabmc  loenigfteiiS  311m 
fertigen.  ®ie  itbledjten  Sreife,  loeltbe  feit  mebreren  3n()ren  geln 
unb  bie  febcinbar  aiimiiiigc  Mbnabme  in  bem  SBeltfonfum  oou 
bem  Sflnnser  bie  Dotioenbigfeit  befferer  Rultunnetbobeii  unb 
beftuitioer  Dormen  flargcmad)t  Ijabeu.  iBeiiii,  loie  in  bem  oorlit'! 
bie  'JBeitprobiittiou  beu  SBeltfoniuin  iiberfteigt,  loirb  bcr  Roiifume 
befricbigen  feiu  unb  fnim  bie  befferen  Sorteu  .fiopfeu  uerlaugen  in 
Siir  bie  ftbied)teren  Sorteu  finbet  fid)  feiu  'Blarft,  ber  bem  Brobi 
Duftcu  uerfdiaffi.  Seit  3nbreu  bat  bie  amcrifaniftbe  vouieinn 
forbermigeu  beS  beintiftbeit  Diarftcs  iibcridirittcii,  uub  uutcr  folilu 
ift  eS  iiblid)  getnpfeu,  eiuen  Dlarft  fiir  ben  Ucberitbuft  im  Muslim 
Muf  ben  fremben  Dfdrfteu  fmb  bie  amerifauiftben  Ipopieir  mit  be 
Sniibern  eraengteu  in  Sfonf line  113  getreten  uub  luerben  until 
bclrcfienbeit  Banberu  iiblidjeu  Dormen  bcurteilt.  ®cr  Grful  1 
amerifauiftben  ©opfeit  im  MnSlnnbe  evreirbeu,  mirb  bahci  ban 
loiciocit  fie  beu  Mntorberuiigeu  nnbercr  Biinbcr  genii  gen.  Cb 
veriit  ober  unredjt  fmb,  ®atjad)e  ift,  baft  lie  feftgefebt  finb  unb 
Gnuaguug  ber  amecifaiiiftbcn  Bibmser  uerbicnen.  3uiolge  bn 
Brobuftion  in  ®cutfd)latib  uub  Oefterrcidi  bat  in  beu  ley  ten  uu 
ftarfer  GpBort  auS  jenen  Siiubern  uatb  ben  Bereinigicn  Smateu 
,®ie  Houfurreiy  ift  fiir  bie  niiietifatiifdjcu  Oopfen  imgiiuitig  g 
bes  Dufes  bcr  befferen  Dualitiit,  beu  bie  iinporticiteu  Oopfen  1 
mantbe  ficutc  bilbet  ber  cingefiibrte  Oopfen  eine  Dorm,  mit 
anbereu  tpopjeu  Berglidjeu  loerbeu.  ®ie«  ift  eiue  )oit!fiirli(be 
loeldier  nid)t  bead)tet  loirb,  baft  grofte  tlnterfdjiebc  in  ber 
importierteu  Wo  pie  11  beftebeu  nub  loouad)  bie  Dualitiit  grofte 
Brouenieiy  beftimmt  luirb  oftne  D&tffidjt  auf  beu  inuereu  'JBeti 
fid)  bie  Peridjiebeueu  lofaien  Saftureu  uub  bie  'BitterungSBi 
gegeuiodrtigt,  loeltbe  bie  Dualitiit  beeinfluffeii,  jo  erljellt,  baft  bie  g. 
Dietbobeii  uiyuliinglicb  finb,  mu  bie  Bariationcu  in  ben  Oopi< 

311  beftimmeu. 

Gin  forgfaltigeS  BorttrteilSfreieS  Stubium  ber  Datur  uub  a 
Scrbaltniffe  ber  IBcftanbteilc  ber  amerifanifdieii  unb  europdifdjc 
bem  3>oerf,  eine  suoerlaffige  ®nmblage  fiir  eiue  IDeiocrtimgsuor 
ift,  loie  eS  frbeint,  nod)  uiemals  imteriioinmeu  loorben.  'Blit 
teileu  bes  ipopfcus  ift  febr  Biel  gearbeitet  loorbrti,  both  ift  non 
fiir  tin  Uebereintomnteit  gefunbeu  in  ber  flustenimg  beS  Ber  1 1  a 
Bejtnubteitc  3Ut  Dualitiit,  auftet  nut  iu  gain  allgeiueintr  'Jo 
geiuiffcn  ISegciiben  erjeiigtcii  iioBien  baben  eiuen  bebeiiteiibcn  Hi 
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ntracnbS  anberS  eracugt  merben  fomten.  BiicfeS  ift  cine  fefir  melt, 
ririinubtnng  unb  Ttctit  im  SBibevTDrurti  mil  bcu  ©rfaftrtmgen  mit  biefen 
itiiltuvbflaiiarn.  ®to„  bergiftt  baftei  femcr  oft,  baft SJfen S 
itiflnib  un  ttromo  ic()t  oerjdjicben  feiit  funnen.  ®ieyer  Hiitev^rfiif b 
!  n.,cJ!5crc"  ^oftoren,  untft  benen  art  erfter  Strife  bie  fiarietiit  ftcftt 
iinciatfii  bejiben  tin  moftlaiiSgcbragtcS  tmb  djarafterifHfdjcs  aroma 
fugltdjfeit  bet  Variation  in  biefer  tftarnrtcriftifdjeu  Gioeit)ri&a?t  burd! 

'‘a  hl»"  ‘i*  I'l1  .nro6  3"  fei"'  3»Weiten«  »h.b  ba« 

-  till  bte  3ctt _bcr ®ffiitfe  fteemfluftt.  Bas  fiiirfttigc  Cel,  bon  mridjem 

n  iiini  groften  let!  fterruftrt,  rtimmt  an  Dnalitat  4 it,  inbem  bcv 
J  ®tr  1,n*>  bnber  bat  ber  bonvfiic  $>obfeu  rin  ftarferes 

■*  bcv  u''vc»f  gebflucfte.  Brittens  fomten  baS  Barruerfaftren  unb  bic 
!'B  bem  Mfifjtramn  einc  Heiibermig  in  bem  aroma  bernntnffeu. 
.lfluttflfii  tollten  ben  ®crlnft,  ben  man  auf  bie  firooenieni  ais  ein 
iv  -Pcttiinumiig  ber  Cnalitat  Iegt,  minbern.  ©oldj  grofic  ®er* 
itoii  tn  ben  aitfdmtutttgeu  bon  ber  Ouaiitat,  luie  bie  oben  angefQfitten 
irtlt  crntiercii  fiinnen,  nienn  es  eine  feftc  Storm  nabe,  nad)  mridier 
.tat  411  ineften  mare.  Stirftt  alleiu  geftt  bas  Urteit  becer,  meldje  fid) 
ahmu]  l>rooeu  alletii  ueilaffen,  tucit  nuSf  number,  fonbern  c8  befteben 

itcrirfiiebe,  mo  bie  anHjaiiuuoen  ficb  anf  rficiniidie  anolftie  ft iihen 

ficutlid),  emftcttfirfje  fitctftobeu  fur  bie  bfttjfifnlifdjc  unb  cfjemifdie 
mm  beS  .CmbfeuS  feft4itftellen,  gerabe  mie  foltfte  fiir  bie  firiifimg 
iicrer  JJiatertaiien  aiigenommen  roorben  filth.  Diormen  fflr  Duaiitat 
b c „ f a u 8  a  11  fg eft e u t  merbeit,  bentt  eine  geredjte  ®eurteifitng  fann  nut 
ib  moblbefnnerter  unb  allgenteiu  aiigenommener  firiifuitgSmriljobeit 
crbeit.  vie  tie  auf  ciuer  ciugcfteuben  SteuntniS  ber  9iatur  unb  beS 
filerteS  ber  berWitebencu  Smbfenfteftaiibteile  aiifgebaute  ftiormeu  finb 
.1,  um  tinberbiente  Uiitcrfrljeibimgeii  in  bem  SUiarfte  411  berbiubertt 
tleti  atiierifnii tfrifen  $obfenoflaii4eru  411111  9ind)tei[  gereidien  unb  ben! 
"ten  unubtige  Soften  atifbitrbcn. 

(Sine  tSctocguitg  filr  einc  internationare  91orm. 

grofieu  anaiiitefjmlidifciten,  meldje  fiir  ben  Smbfenfjanbel  baraiiS 
1,  baft  feme  auoerlaffigcn  evnteberidtte  crl)ii(tlid)  finb,  unb  baft  e«  fo 
t,  cine  attbcrldffige  ©tatiftif  ii6er  bie  im  !Bau  befiubticbe  giadjc  unb 
idje  Hsrobuftion  411  erbaiten,  mevben  in  guvopa  nit^t  weniger  ge= 
ills  in  amcrifa.  3u  5)cutid)lattb  ift  erft  fiir.ilid)  eine  Semegiiug  an* 
orbeii,  meldje  barauf  abaielt,  4miidjeu  ben  Ijobfenliaiteiibett  ©taateu 
iter  fianber  ein  internatiounleS  Ucbereiufominen  411  treffen,  nub  411* 
SOeridjtc  unb  Stntiftif  411  fdjnffen.  3m  ®erfolg  biefeS  planes  murbe 
teiificit  ber  Snternatioualeu  ipopjen*  nub  @crftcuausftenuiig  in  IBerlin 
her  1908  eine  Stonfereiu  alter  nnWefcttben  Slertrcter  ooti  l£iobteu= 

I  ten  etnberufen  411m  3mecf  einer  allgemeiuen  tBefbredjuug  unb  um  bie 
m  eineS  intetuatioiialen  3nformntionSbnreaii«  iiber  ^eobnftion,  ffonfum 
t  bes  ■'dobjeuS  4U  evbrtern  unb  'Uliine  fiir  gemeiufanieS  'ilorgcljeu  411111 

ligen  Siiibeu  ber  3ntereffenten  ber  tcmbfeuiitbuftrie  411  entmerfeii.  gin 
murbe  eruannt,  um  bie  auf  ber  Hoiijereiu  in  Sgoridjlag  gebra^tcu 
uSSuarbeiteu  unb  beu  $obfenbaubeveiuett  in  ben  berfiiicbeuen  Cauberii 
breiten.  and)  murbe  befdjloffen,  eine  nllgenieiue  Jtoiifereu.i  non  S8cr= 
ber  SKflanaer  allcr  Imbfeubnuciiben  Caliber  gegeu  gube  auguft  1909 
nen  eiii4uberufen.  gerner  foil  ant  biefer  Kouferent  bie  anfftelluiig 
ternntionaleit  9iorm  fiir  bte  fieiirteiliiiig  Set  Qualitat  bcS  l&ooteus  in 
"A  ge.togeit  mevben.  gs  fiub  geuilgenb  ©riinbe  angegeben  morbeu, 
aiinnljme  einer  neiieu  unb  iinparteiifdjeu  fUornt  ber  Cualitat  uidjt 
iifdjenSmert,  fonbern  notmenbig  ift.  28eim  man  bebeuft,  bafj  bic 
aufnatjme  aiuerifauifdjen  ,^)oufcn8  im  auslnube  bon  bem  SSoblmoUcu 
ianbes  abljangt,  baft  bie  aunaftme  einer  internationafen  9iorm  nuS» 

I)  auf  ®runb  europaifdjer  anidjaiiiiugen  iiber  diialitfit  oftne  'Jiiirffidjt 
iuueren  4Cert  bes  ameiifanifdjeu  .^oofenS  beu  amcrifauifijeii  'fjflauaer 
iigen  miirbe,  unb  baft  bic  amerifauifdjeit  loobfcu  in  Se.iug  auf 
in  ibrett  Ijcimifcbeu  fDiarftcn  nntb  einer  'Jiorni  gemeffen  merben,  bic 
iigenfdjaften  beS  aim  bem  Scutfdjen  ffteirfj  eiiigefiifjrtcn  .^tobfeus  ge* 
it,  fo  fdieint,  cb  folltcn  bie  .tmbfenbvobu4enten  ber  SJereinigtcn  ©(oaten 
rgenbeit  nirQt  oerfaumen,  fonbern  nadj  biefer  SJerfammlimg  geeignete 
in  fdjirfeu,  beren  aufgabe  eS  fein  follte,  barauf  fjiuaumirfcn,  baft  bie 
f ten  beS  amcrifaiiifdjen  .fjobfcnS  giiuftigcr  bcuvteilt  merben.  aileS 
tgeboten  merben,  11111  eine  grfinblidic  IHeuiftou  ber  Wetljobeu  ber 
luevtuug  berbeiaiifiiljrcn  1111b  bie  iicue  Untcrfudjung  ber  ©obfeitbeftnnb* 
uileiten  nts  ein  oorbereitenber  ©djritt  4iir  anfftelluiig  einer  inter* 

II  SJlorm,  bie  anf  mirflidten  inneren  Sect  oljne  IBeriitfridjtigung  atiberer 
gegriiubet  ift.  gs  mag  eingemenbet  merben,  baft  bie  amerffanifdjeu 
in  einer  im  aij^ilanb  ab.iuftalteiibeu  fionferena  einer  foid&cn  Uebcr* 

uiiberftebeu  miirbcit,  baft  ifjre  aufidten  feiue  nolle  IBcaditung  fiiibcu 
nnb  baft  es  baljer  beffer  fein  miirbe,  fid)  nidjt  an  ber  93emegnng  411 
aubererfeitS  iebocb  miirbe  feiue  interuatioiinle  91orm  oftnc  bie  3ii* 
famtlidier  SSertreter  aiigeiiomnicu  merben  fbiuien,  uub  cine  frajtbollc 
•g  bet  Diotmenbigfcit  einer  brcitcreu  uub  griinblidjcreu  ®afts  fiir  bie 
'g  bcS  ClobfeuS  nidjt  iguoriert  merben.  gine  folrfte  toaubluitgsmciie 
bet  Slarung  ber  aiifdiauungen  iiber  bie  Oualitat  beS  $obrcns  fitbreu. 


c  cmifdje  StuMcn  fiber  amerifanifdfe  ©erfiett  unb  IUal3e. 

«ou  3.  *.  tie  titerc  unb  aoberjt  SBabt. 

**  'tin  9tr.  134,'  4$rrciuigte*3taaten*'Xepartrment  file  Canbloirt)d)aft  (bier  nad) 
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ginleituug. 

I  SBeftrebuugeu  4itr  'iicrcbluiig  ber  ®erftc  fflr  Sfrati*  unb  gutter* 
ben  411  einer  griiublidjeit  'Sisfuffioii  be«  relntioeit  SSerteS  protein* 
t  ib  -a vmcr  ©erftc  flefiibrt  unb  baburdj  uitfere  Jfemttitiffe  iiber  biefen 
ib  erfteblid)  bereitftert.  and)  bat  bee  grlaft  beb  @efebeS  iiber 
•  ten  aifobol  frifdjen  auftoft  411m  ©ttibium  bet  Wevfte  gegeben,  meil 
l|:t  •&erftellung  bon  aifobol  uerioenbet  mirb.  ©eitt  filer t  fflr  biefen 
i"  uljt  auf  feiuer  biaftatifrbeu  ffraft,  uub  ba  bie  fi?al4e  in  biefer  $infidjt 
r  f  Uuterfdbiebe  aufmeifen,  leudjtct  bie  fiiitbtigfeit  beS  ©tubiumS 
on  iiber  ®erften  unb  DJialje  obuc  mciteres  ein. 

3ur  Cofting  biefer  aufgabe  muft  ber  Sbemifcr  nub  ber  fiotanifer 
TOiucnorbeiten,  benu  c#  gibt  bier  Iffrobieme,  mie  ginffuft  beS  fiobens,  ber 
Viatel,  ber  flimatifdieu  fierbditniffe ,  ber  ausmabl  ber  ©aat  auf  bie 
**#1  ber  et4eugten  @crfte.  ®ie  eiufrbiagigen  gnformatiouen  finb  bon  bem 
bbuntte  a  us  4iifaiumfngefteIIt,  bem  ©erftenbauer  bebilflitb  an  fein  unb 
"oiiiinnenteu  mit  beu  gigenidiaften  bou  uuter  berfdliebciien  f&ebingitiigeit 
i|»tH  (Krrften  befaniitiumatben.  ®ie  fRefuitate  biefer  arbeit  merben  mit 
‘"'flni  anberer  goridjer  berglitbeii,  uub  obgleid)  fie  uotb  tmuolljtaubig- 


moinn. 


wteub 


finb,  mafi  man  ibtieu  genng  3ntereffe  6ei,  um  ifjre  Seroffcntiidjiing  oot  ber 
fioflenbung  ber  arbeit  rntfnm  erfdjeitien  an  faffeu. 

llebcrbiitf  flber  bic  Citeratur. 

im-,*  T*16  ",tc^*ur  ji6er  ®erftcii»  unb  SDMaunterfiidjuugen  entbnlt  aabliofe 
_7>  l.  tc'  ll',t,e.li  flber  bte  ®erfteuforten,  meldje  am  taiinliebilcn  fiir  firauametfe 
wnb,  bod)  ift  berbaltnismiiftig  menig  bon  bem  ©tanbbunfte  ber  firobuftioit 
beS  iubiiftrieflen  .llfoljols  gcfdjriebru  morben.  firotein  unb  feine  a  6* 
banbrobnfte  atcbeii  immer  meljr  bic  aufmerlfamfeit  auf  fid),  auf  ber 
e  ucii  oeitc  giot  man  ber  proleinarmeu  OJei  fte  beu  fiorang  unb  bermirft  nlie 
nj|t  mcb*  al*  11  %  firotcin  als  fflr  firauameife  untougiitb.  Soltfle 
1  ften  murbeit  geb  am  beften  fiir  bie  Sercitung  bon  fflteniiereiiuala  eigiieit. 
r  t“~rl  tinc  «,ltc  ®M«gerfte  nidjt  meljr  als  10  %  firotein 
eutbalten  mll^  fbater  nafjtu  er  11  %  als  bic  fflruublage  feineS  Sonitierungs* 
®,e^r  ®ta"bb"nft  beaiebt  fid)  auf  bie  .V.ueiaeilige  ©erfte,  .^anna, 
gbeuauier  nfm.,  meldje  in  guroba  gebaut  mirb.  gr  bat  feine  anmenbnng 
ml  ®erfteu  ber  nmcrifanifdjcn  fWittelftaaten  — 

^niibffbuner  uub  Cbcrbrutber  -  mie  fil  a  b  t  geaeigt  bat.  Der  buribfdjnittlifbe 
fcrotemgebalt  biefer  ©erften  liegt  naber  12  ais  1 1  %.  lie  »ab*«remiiig.®erftfn 
Bon  Raliiotiiicii  unb  bie  (edjSaeilige  Uta()*fi.Miitergei  fte  cut  tin  1 1 c  11  im  Durdiidiuitt 
s  r  <,..,rrotC1!1-.  3"  'cmc"  fefl beren  fierbffeutlidmiigcu  bat  fi»al)l  gctcigt, 
baij  maftig  broteinreidje  (Sicrftcii,  rirbtig  gemaf^t  1111b  Bcrliraut,  beffere  SMefultate 
ergeben  foiinen  als  broteiiiarme  OScrftcn,  tueii  bie  crftcren  Siaiae  licfcrit,  bie 
DefonberS  reid)  an  ®m)tafc  unb  ficptnfe  ftnb.  Jie  filiaiac  atiS  foidjen  ®erfte,u 
nnb  nidjt  alletn  tmjtanbc,  mebc  ©tiirfe  grilling  411  Berancfern,  nlS  fie  felbft 
entqalten,  fonbern  loabreub  beS  Hftnfaeiis  unb  fiiniidiens  mirb  eine  oerbiiltnis* 
ntatng  gror.e  mteuge  fBrotein  burd)  bie  ficbtoic  IbSlid)  gemndji,  nnb  bie  fiicre 
auS  mirben  ^Kafaeu  fiub  reitber  an  ©tirfftoffbcrbinbuiigcn  als  bie  aus  eimeift* 
armeit  (serftenmaiaen  bereiteteu.  .fj.  X.  firomu  uub  feine  fiiitnrbeiicr  bnben 
na<^  "^‘"‘agtnem  fiialicu  35  %  ber  ftirfitoffbaitigeu  fieftnnbtcile 
"‘rijlforbcrs  loSiitb  nub  biffufibel  gemorben  fiub  uub  bem  .Steimliug 
augcfnnrt  merben.  'Biefe  loslidjcn  firoteine  fiub  in  bem  fifnlac  oorljnnbeu 
'*11 .  fontmeu  in  ber  SBiirae  in  geriugen  fifengeu  bou  uub  iibeu  und)  bet 
auidjnimug  gemifrl’r  gorfdjor  eiiieu  Bcrbnituismaftig  groften  ginffuft  auf  beu 
gljarafter  beS  fertigeu  firobnttes  auS. 

9fatb  3  a  1 0  m  e  b  fiub  bie  Stumer  in  ber  oberen  ftiilfte  ber  aefire  ftirfftoff* 
reiser  als  biejenigeii  auf  bet  uutereu  .'oiiirtc,  aber  bas  fininieubc  beS  SlonteS 
entijalt  meijr  firotein  ais  baS  duftcrc  gube,  unb  ber  firoteiugriialt  faun  in 
etnaeineu  Sornern  berfefben  fiarictfit  unb  bou  bemfribeu  gclbe  ftarfe 
<sd)iuanfungeu  aufmeifen.  Stftjerning  flat  bie  ©tiefftoffoerbinbungeu  ber 
maegfenben  ©erfteupflanae  in_  brei  berfdiiebeiien  Stnbieu  ber  gntmuflung 
ftubicrt  unb  ift  an  bent  ©djiuffe  gelangt,  baft  bic  SJerfte  ibre  fiolircifc  erreitftt 
Ijatte,  menu  bic  griifttc  aiienge  ffoftlenlujbrate  nnb  firoteine  aus  bem  iiiSfitflen 
in  ben  unloSlitftcn  guftaub  iibergefflijrt  mar.  gr  acigte,  baft  bie  ti&eniifdje 
gnfammenfrijuug  nifflt  Bon  ber  art  ber  fiorictat  ober  bent  Iijuus  ber  ©erfte, 
fonbern  Bon  ber  ISeidjaffcnljcit  beS  fiobeiis,  beu  flimntifdjfii  fierlidltniffen, 
ber  Cange  ber  filadjStitmSperiobe  unb  ber  ficftnitbliutg  auf  bem  gribe 
ueemflnftt  mirb.  Bies  ftimmt  mit  ben  goridjnngen  uon  At  u  f  l  a ,  3  a  1  u  m  e  ft, 
firtor,  SJnftl  nnb  nnberen  iiberein. 

gingrijenbeS  ©tilbium  ift  anf  bie  fierf d) i cbe  11  ft ei t e it  in  bem  auS* 
feijen  ber  @er  ften  fiir  iter  Bcrluenbet  morben,  infoferit  einige  ctneit 
mefjligcit  guboiberm,  nuberc,  eincu  glafigcn  nub  biirdtfcfjeiuenben  animeiieu. 
'^romn  M  bic  fieoOndjtnng  gemadjt,  baft  giaiige  Afiiiner  oft  in  mcftlige 
oermanbeit  merben  fomten  burd)  fiinftlidjes  ficifen,  bind)  fijeitftcn  ober  fogar 
burd)  Cnftreifen  naift  bem  ©rftneiben.  3  0  ft  a  it  11  f  e  it  aeigte,  baft  ber  Uuter* 
idjicb  amiftften  einer  meftiigeu  uub  einer  giafigen  ®erfte  Bon  bet  griificren 
anaaftl  ber  Cuft  tan  me  in  bent  TOeftlforper  bet  erfternt  fterriiftrt,  nnb  baft 
bie  ®crften  in  iftrem  uribrungiidjeu  Suftanbc  feincrlci  gitfammenftang  amifdjen 
bem  Wrnbc  ber  ©fnfigfeit  unb  bem  ©tirf itoffgeftalt  aufmeifen.  firior  ifolicrtc 
bie  Beridjiebenen  firotciiiarten  uub  ftclltc  beren  ginflnft  auf  bie  ffllflrftigfeit 
ber  Serfte  reft,  gt  fanb,  baft  bie  llriatfteii  ber  fdjeiuftarcu  ©lafigfeit  in  beu 
mnfferliislitften  ftirfftofffreicn  unb  fticfftoffftaltigen  fieftanbteileu  beS  Ulicftl* 
fiirbers  411  iudjeit  finb,  meldje  Seftaubteile  folloibalcn  gftaratter  ftefifteu  uub 
bie  ftarfcljalttgcn  grilen  feft  aufammenftalten.  filcun  bieie  jdjciiiftar  giafigen 
fiorner  gemeidit  merben,  io  gefteu  bie  ftinbeiibeu  Xeilc  in  Ciifung.  Bie 
mirflidje  ©lafigfeit  riiftrt  bauou  fter,  baft  bie  ftarfeftaltigen  gclicii  burrft  bas 
lOorbeiit  uub  baS  uuliisiidje  firotein  aufaminengcftalteii  merben. 

3» it  11  roe  unb  SOeaoett  ftnftcn  gefunben,  baft  bic  ®ermenbung  0011 
'gftospftatcn  anr  Biingung  bic  Dualitiit  ber  (Slerfte  meftr  uerbeffert  als  bie 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  or  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C.,  June  14,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled 
“  Growing  and  Curing  Hops,”  by  Dr.  W.  W.  Stockberger,  which  has 
been  submitted  by  Dr.  It.  H.  True,  Physiologist  in  Charge  of  Drug- 
Plant  Investigations,  and  I  recommend  that  this  paper  be  published 
as  a  Farmers’  Bulletin  to  supersede  “Hop  Culture  in  California,” 
issued  as  Farmers’  Bulletin  No.  115. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.  I. — 295. 

GROWING  AND  CURING  HOPS. 


INTRODUCTION. 

In  keeping  with  the  great  progress  made  in  agriculture  within  recent 
years  the  methods  employed  in  hop  production  have  not  remained 
unchanged.  Nevertheless  certain  practical  principles  of  great  impor¬ 
tance  to  successful  hop  growing  merit  a  much  wider  consideration 
and  use  than  they  now  enjoy.  These  will  be  discussed  in  the  follow¬ 
ing  pages,  in  which  is  also  presented  a  brief  general  outline  of  hop 
culture. 

It  is  manifestly  impossible  to  give  a  detailed  account  of  methods 
of  hop  growing  which  would  apply  in  all  sections  of  the  United 
States.  The  peculiar  conditions  of  soil,  climate,  and  location  influ¬ 
ence  the  prevailing  methods  of  culture  as  well  as  the  varieties  grown 
and  render  it  necessary  for  the  practical  grower  to  adopt  those 
methods  which,  according  to  his  experience,  are  best  suited  to  his 
conditions. 

CONDITIONS  ESSENTIAL  TO  HOP  GROWING. 

CLIMATE. 

The  hop  plant  can  be  grown  generally  throughout  the  United 
States,  but  at  present  its  commercial  production  is  practically 
restricted  to  areas  situated  in  the  States  of  Oregon,  California,  New 
York,  and  Washington.  Small  quantities  are  raised  in  Wisconsin, 
Idaho,  Massachusetts,  Pennsylvania,  Michigan,  Vermont,  Kentucky, 
and  Ohio.  The  accompanying  map  (fig.  1)  indicates  the  distribu¬ 
tion  of  the  hop-growing  regions  in  the  United  States  and  shows 
graphically  how  the  industry  has  become  sharply  localized  in  districts 
which  furnish  the  most  favorable  conditions.  Long  and  severe  win¬ 
ters  frequently  kill  out  many  of  the  plants,  and  continued  damp  or 
foggy  weather  is  usually  followed  by  severe  attacks  of  lice  or  mold. 

While  from  the  map  it  appears  that  hops  are  grown  under  very 
different  climatic  conditions,  they  are  produced  most  successfully  in 
the  milder  regions,  where  abundant  early  rainfall  is  followed  by  warm 
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dry  weather  as  the  crop  approaches  maturity.  The  accompanying 
chart  (fig.  2)  shows  the  average  monthly  rainfall  in  the  chief  hop¬ 
raising  sections  of  the  United  States.  In  the  Yakima  Valley,  Wash¬ 
ington,  where  the  rainfall  is  very  scanty,  irrigation  is  necessary.  The 
hop  plant  readily  adapts  itself  to  very  different  conditions  of  rainfall, 
but  when  the  harvest  months — August  and  September — are  accom¬ 
panied  by  much  rainfall  the  crop  frequently  suffers  heavy  damage 
from  lice  and  mold. 


SOIL. 

The  selection  of  the  best  soil  on  which  to  grow  the  hop  plant 
involves  the  consideration  of  several  factors,  depending  on  the  pecu¬ 
liarities  of  the  plant  itself  and  the  physical  conditions  of  the  region 
in  which  the  land  lies.  In  general,  rich  alluvial  lands  or  deep  sandy 
or  gravelly  loams  are  preferred  for  hop  raising.  The  soil  with  a 
high  percentage  of  sand  is  readilly  tillable,  while  the  cultivation  of  a 
stiff  soil  is  difficult  and  expensive.  Owing  to  variations  in  the  rain¬ 
fall,  amount  of  sunshine,  and  force  of  the  prevailing  winds,  land 
suitable  for  hop  culture  in  one  region  would  be  entirely  unsuitable 
if  located  in  another.  Since  the  roots  of  the  hop  plant  penetrate 
the  earth  for  a  distance  of  many  feet,  a  well -drained  subsoil  is  essen¬ 
tial.  Especial  attention  must  be  given  to  the  depth,  fertility,  drain¬ 
age,  and  fineness  of  the  soil.  Heavy  wet  soils  arc  avoided  and  stiff 
clayey  soils  are  in  general  disfavor. 
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PROPAGATION. 

PROPAGATION  FROM  SEED. 

Hop  plants  may  be  raised  from  the  seeds,  but  this  method  is  sel¬ 
dom  employed,  since  by  using  cuttings  strong  plants  are  more  easily 
and  quickly  secured.  Moreover,  seedlings  have  a  tendency  to  vary 
greatly,  both  as  to  the  time  of  maturing  the  hops  and  the  quality  of 
the  product.  Yards  planted  with  seedlings  usually  show  little  uni¬ 
formity  in  the  variety  of  hops  produced  and  in  the  time  of  ripening. 
Seedlings  will  not  produce  hops  the  first  year,  and  only  a  small  yield 
may  be  expected  the  second  year. 

USE  OF  CUTTINGS. 


The  simplest  method  of  growing  hop  vines  is  from  root  cuttings, 
also  called  “  roots  ”  or  “  sets.”  In  some  localities  roots  that  have 
been  in  the  nursery  for  one  year  are  called  “  sets.”  The  numerous 


Fig.  2. — Chart  showing  rainfall  in  the  principal  hop-growing  regions  of  the  United  States.  The  chart 
3hows  the  average  rainfall  during  each  month  in  the  year  for  the  period  of  years  indicated  in  the 
space  below.  The  totals  given  are  average  totals  for  the  years  indicated. 


surface  runners  sent  out  by  the  hop  plant  are  removed  when  the 
plants  are  pruned  in  the  spring,  and  these,  cut  into  pieces  each  bear¬ 
ing  at  least  two  sets  of  “  eyes  ”  or  buds,  are  used  to  produce  new 

plants. 

In  some  sections  of  the  Pacific  coast  a  crop  may  be  obtained  from 
cuttings  planted  in  the  spring,  but  in  general  a  full  crop  is  not  har¬ 
vested  until  the  second  year. 

The  best  cuttings  are  those  taken  from  young  plants,  as  they  are 
more  resistant  to  disease  and  should  be  more  productive  than  those 
from  old  plants.  All  cuttings  should  be  carefully  inspected  before 
planting  and  the  diseased  or  damaged  ones  rejected, 
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ORIGINATING  NEW  VARIETIES. 

The  important  subject  of  originating  new  varieties,  as  well  as  the 
no  less  promising  one  of  improving  existing  varieties,  merits  the 
attention  of  every  hop  grower.  The  plants  of  ever}7  field  are  more 
or  less  variable.  Some  bear  more  heavily  than  others,  some  are 
richer  in  the  desirable  resins,  and  some  will  show  other  high-grade 
qualities.  New  varieties  may  be  sought  for  among  the  plants  in  the 
nursery  when  these  are  grown  from  seed.  After  the  seedlings  have 
been  transplanted  to  the  yards  and  have  matured  a  crop  a  careful 
examination  at  picking  time  may  show  that  some  have  superior  quali¬ 
ties.  These  should  be  suitably  marked  and  cuttings  made  therefrom 
the  next  season  for  further  selection.  There  is  no  good  reason  why 
this  method  if  persisted  in  should  not  produce  valuable  new  varieties. 
The  favorable  results  secured  with  new  and  improved  varieties  of 
corn,  wheat,  grapes,  and  other  crops  may  be  duplicated  in  hop  cul¬ 
ture  and  suggest  lines  along  which  improvement  may  be  made,  par¬ 
ticularly  in  regard  to  bettering  the  quality  of  the  product. 

The  opportunity  for  producing  improved  sorts  by  selection  of  the 
stocks  from  which  cuttings  are  taken  offers  a  promising  field  for  the 
progressive  hop  grower.  Many  growers  who  give  much  attention  to 
improving  the  fertility  of  their  fields  and  their  methods  of  cultivation 
take  their  cuttings  for  planting  from  the  nearest  available  supply 
without  any  consideration  of  the  productiveness  and  other  qualities 
of  the  plants  from  which  the  cuttings  are  taken.  This  has  resulted 
in  many  yards  in  the  loss  of  certain  distinct  varietal  characteristics, 
and  in  almost  every  field  mixed  varieties  and  light  and  heavy  pro¬ 
ducers  occur  indiscriminately. 

A ’decided  improvement  in  quality  should  follow  the  careful  selec¬ 
tion  of  cuttings  with  reference  to  productiveness,  uniformity,  disease 
resistance,  and  general  adaptability  to  the  cultural  conditions  in  the 
region  where  they  are  to  be  grown.  The  selection  should  be  made  at 
picking  time,  when  the  hills  containing  plants  of  superior  quality  and 
productiveness  can  be  staked,  so  that  cuttings  may  be  taken  therefrom 
the  next  season. 

PLANTING  AND  CULTIVATING. 

TIME  TO  PLANT. 

The  time  at  which  planting  is  done  depends  very  largely  on  the 
local  conditions  existing  where  the  crop  is  grown,  but  in  general  the 
best  results  are  obtained  by  planting  as  soon  as  the  soil  can  be 
worked  into  a  fine  mellow  condition.  In  California  planting  should 
be  done  in  January  or  February,  although  in  some  seasons  planting 
as  late  as  the  1st  of  May  has  yielded  good  results.  In  Oregon  and 
Washington  hops  are  planted  in  March  or  April,  and  in  New  York 
successful  plantings  have  been  made  in  April  in  favorable  seasons. 
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SETTING  THE  HOOTS. 


In  California  practically  all  new  hops  are  now  set  out  in  rows  at 
a  distance  of  6^  to  7  feet  apart  each  way.  When  set  6-|  feet  apart, 
there  will  be  1,031  hills  to  the  acre  and  42f  square  feet  of  soil  to  the 
plants  of  each  hill ;  when  set  7  feet  apart,  there  will  be  898  hills  per 
acre  and  49  square  feet  of  soil  to  the  plants  of  each  hill.  In  Oregon 
and  Washington,  where  two  horses  are  used  in  cultivating,  the  dis¬ 
tance  between  rows  is  usually  8  feet,  requiring  but  680  plants  per  acre. 

The  methods  of  cultivating  the  hop  yards  necessitate  straight  rows. 
Three  and  often  four  cuttings  are  set  in  each  hill.  Differences  of 
opinion  and  practice  exist,  and  the  number  which  it  is  advisable  to 
set  is  in  a  measure  dependent  on  the  system  of  training  employed 
and  the  cost  of  roots.  The  setting  of  a  fourth  root  is  a  measure  of 
precaution  against  the  possibility  of  loss  by  rotting  or  injury  of  one 
or  more  of  the  cuttings  after  they  are  set  out. 

A  good  method  of  setting  the  roots  is  first  to  mark  the  center  of 
each  hill  by  a  small  stake  to  which  are  attached  the  strings  on  which 
the  vines  are  to  run ;  then,  about  this  stake  to  make  three  holes 
forming  roughly  the  apices  of  an  equilateral  triangle  with  a  side 
measuring  about  6  inches.  These  holes  are  usually  made  with  a 
dibble,  but  in  very  compact  soils  an  iron  crowbar  is  frequently  used. 
The  roots  are  then  placed  singly  in  these  holes  in  an  upright  position, 
with  the  buds  pointing  upward,  at  such  a  depth  that  they  will  be 
from  1  inch  (in  Oregon)  to  3  inches  (in  California)  below  the  sur¬ 
face  of  the  soil,  which  is  then  slightly  tamped  about  them.  Another 
method  is  to  make  a  hole  with  a  spade  at  the  location  of  the  hill 
and  to  plant  therein  from  one  to  four  roots,  according  to  their 
strength.  This  is  the  more  rapid  method  but  is  less  desirable,  since 
the  roots  are  crowded  together  and  are  more  subject  to  decay. 

The  price  of  roots  is  quite  variable,  ranging  from  $1  per  1,000 
when  they  are  plentiful  to  from  $8  to  $10  per  1,000  in  years  when 
they  are  scarce. 

CULTIVATING. 


Thorough  cultivation  is  important  and  should  begin  early  and  con¬ 
tinue  until  the  plants  are  well  armed  out.  This  is  necessary  not  only 
to  keep  down  the  weeds,  but  also  to  prevent  the  topsoil  from  forming 
a  crust  and  becoming  hard,  for  when  it  is  in  this  state  the  moisture 
of  the  undersoil  rises  to  the  surface  and  evaporates  quickly.  The 
frequent  stirring  of  the  topsoil  to  a  depth  of  2  or  3  inches  will  pro¬ 
duce  a  layer  of  finely  divided  soil  which  conserves  the  moisture 
near  the  surface,  where  it  is  more  readily  reached  by  the  young  feed¬ 
ing  roots  which  develop  at  about  the  time  the  hops  go  into  the  burr. 
If  these  small  feeding  roots  are  destroyed  or  seriously  injured  by 
late  cultivation,  growth  will  be  checked  and  early  ripening  favored. 
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Careful  growers  agree  that  the  young  buds  do  not  set  so  well  if  the 
feeding  roots  are  seriously  disturbed,  and  that  the  crop  is  shorter 
in  consequence.  Nevertheless,  if  the  soil  is  becoming  hard  and  the 
moisture  is  readily  evaporating,  it  may  be  best,  at  least  in  dry  sec¬ 
tions,  to  cultivate  and  depend  upon  a  second  growth  of  the  feeding 
roots  for  the  proper  maturing  of  the  crop.  The  existing  soil  condi¬ 
tions  must  determine  the  advisability  of  cultivating  after  the  appear¬ 
ance  of  the  feeding  roots. 

PRUNING. 

By  the  process  of  pruning,  the  excess  shoots  from  the  rootstock  are 
removed  and  the  formation  of  fewer  but  at  the  same  time  stronger 
vines  is  favored.  The  rootstock  itself  also  is  reduced  to  an  acceptable 
form  and  suitable  depth  below  the  surface  of  the  soil,  and  the  forma¬ 
tion  of  undesirable  runners  is  retarded  or  suppressed.  The  working 
over  of  the  ground  incident  to  pruning  also  is  an  important  part  of 
cultivation. 

Within  certain  limits  determined  by  local  conditions,  the  length  of 
the  growing  period  and  the  time  of  ripening  may  be  influenced  by  the 
earliness  or  lateness  of  pruning.  The  general  practice  is  to  prune 
early  in  the  spring,  the  exact  time  being  determined  by  the  season  and 
the  locality. 

A  common  practice  is  to  draw  four  or  five  furrows  with  a  small 
plow  on  each  side  of  the  row,  turning  the  earth  away  from  the  hills. 
The  yard  is  then  cross-plowed  in  a  similar  manner,  leaving  each  hill 
a  small  undisturbed  square.  The  earth  is  then  hoed  and  grubbed 
away  from  the  roots,  and  the  superfluous  roots  and  runners,  together 
with  an  inch  or  two  of  the  top  of  the  root  crown,  are  cut  off  with  a 
sharp  knife.  After  pruning,  the  hoe  is  used  to  pull  the  soil  back 
upon  the  hill,  covering  the  rootstock  to  a  depth  of  2  or  3  inches.  Too 
much  pruning  by  this  method  causes  disease,  and  frequently  uneven 
pruning  causes  the  late  coming  out  of  the  overpruned  vines. 

Another  method  which  offers  several  advantages  over  the  former 
is  to  prepare  the  ground  by  plowing  as  before,  using  a  coulter  on  the 
plow  in  drawing  the  last  two  furrows.  The  hill  is  not  dug  into,  but 
instead  a  sharp  spade  is  used,  with  which  each  side  of  the  hill  is  cut 
down  on  a  slant  from  top  to  bottom,  leaving  the  hill  about  4  inches 
square  at  the  top  and  12  to  14  inches  square  at  the  bottom.  With 
this  method  baking  of  the  soil  over  the  hill  is  avoided  and  the  new 
shoots  come  through  much  more  easily.  The  pruning  is  more  even 
and  the  rootstock  suffers  less  from  wounds  and  bruises  than  by  the 
former  method. 
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TRELLISES. 


Fig.  3.— A  field  of  hops  growing  on  poles. 

ier  on  strings,  more  successfully  sprayed,  mature  earlier,  are  usually 
richer  and  brighter,  arm  out  lower,  and  are  not  so  leafy ;  they  do  not 
wind-whip  so  readily,  can  be  picked  cleaner,  and  are  much  more 
easily  torn  down  for  picking.  Also  the  hops  can  be  picked  without 
cutting  the  vine,  a  practice  which  is  harmful,  since  it  prevents  the 
return  of  materials  from  the  vine  to  the  root  of  the  hop,  and,  by 
causing  a  loss  of  food  reserves  to  the  stock,  produces  a  weakening 
effect  on  the  succeeding  crop. 
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Except  in  the  hop-growing  regions  of  New  York,  the  use  of  hop 
poles  (fig.  3)  has  been  largely  discontinued  in  those  regions  where 
there  is  a  scarcity  of  available  timber,  and  even  in  heavily  wooded 
sections  many  growers  have  dispensed  with  them.  This  is  not 
due  to  the  labor  and  expense  of  handling  alone,  but  experience 
has  proved  that  the  advantages  of  growing  hops  on  strings  so 
far  surpass  the  growth  on  poles  that  it  is  only  a  question  of  time 
when  poles  will  be  almost  entirely  abandoned.  The  hops  are  health- 
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For  a  permanent  yard  some  form  of  the  wire  trellis  shown  in 
fig.  4  will  doubtless  give  the  best  satisfaction  in  most  sections. 
In  sections  where  timber  is  plentiful  the  first  cost  somewhat  exceeds 
that  of  the  pole  system,  but  the  saving  in  labor,  the  advantages 
afforded  in  spraying,  and  the  heavier  crop  obtained  by  this  method 
have  uniformly  reduced  the  cost  of  hop  production  where  poles  have 
been  replaced  by  wire  trellises. 

The  wire  trellis  is  constructed  in  almost  numberless  ways,  but  these 
may  all  be  included  in  two  general  classes  or  types — the  high  and 


Fig.  4.— Roadway  between  fields  of  hops,  showing  a  fine  growth  of  vines  on  high  wire  trellises. 


the  low  trellis.  The  high  trellis  is  most  widely  used,  and  upon  it  the 
greatest  improvements  have  been  made.  # 

THE  HIGH  TRELLIS. 

The  high-wire  system  consists  essentially  in  setting  posts  at  every 
sixth  or  seventh  hill  throughout  the  yard.  Over  the  tops  of  these 
posts  wires  are  stretched  across  the  yard  each  way  at  right  angles 
(fig.  5).  Posts  are  also  set  at  the  ends  of  the  intervening  rows,  be¬ 
tween  which  wires  are  stretched  over  the  rows.  These  wires  are 
fastened  to  the  cross  wires,  and  strings  led  up  to  them  from  the  hills 
support  the  vines. 

For  posts,  which  may  be  either  split  or  sawed  timber,  suitable  hard 
wood  or  creosoted  pine  is  used.  These  posts  are  usually  from  4  to 
G  inches  in  diameter  and  20  feet  long.  The  end  posts  should  not  be 
less  than  0  by  0  inches,  but  somewhat  lighter  timbers  may  be  used  for 
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interior  supports.  The  posts  are  set  from  1^  to  2  feet  in  the  ground, 
the  interior  ones  upright,  those  in  the  outside  rows  inclining  some¬ 
what  outward.  At  a  distance  of  about  14  feet  outward  from  the 
foot  of  each  end  post  an  anchor,  made  of  a  piece  of  timber  G  by  G 
inches  and  4  feet  long,  is  buried  at  a  depth  of  4  to  6  feet,  according 
to  the  tenacity  of  the  soil.  Anchors  made  from  locust  are  preferred, 
because'  of  the  lasting  quality  of  the  wood.  A  strong  guy  wire  is 
run  from  the  top  of  the  post  and  fastened  securely  to  the  anchor;  or 
the  string  wire  may  be  run  over  the  top  of  the  end  post  and  down  to 
the  anchor. 

To  permit  easier  access  to  the  field,  posts  are  frequently  placed  at 
the  ends  of  alternate  rows  only.  The  string  wires  of  the  rows  with¬ 
out  end  posts  are  then  either  run  over  the  end  cross  wire  to  the  ground 
and  anchored  or  they  are  forked  and  fastened  to  the  end  posts  on 


Fig.  5. — Field  of  hops,  showing  details  of  the  drop-wire  trellis  and  method  of  picking. 


each  side.  For  the  principal  or  cross  wires  running  across  the  field 
the  shortest  way  and  fastened  on  the  top  of  each  post  with  heavy 
staples,  No.  0  annealed  iron  wire  is  used.  These  wires  are  keyed  up 
taut  and  fastened  securely  to  anchors  at  each  end.  For  the  other  or 
string  wires  Nos.  6  to  8  annealed  iron  wires  may  be  used.  On  the 
latest  improved  or  drop-wire  trellis  shown  in  figure  5  the  string  wires 
are  held  in  place  underneath  the  cross  wire  by  short  S-hooks  made  of 
No.  2  wire.  At  picking  time  the  string  wires  may  be  unhooked  and 
let  down,  thus  bringing  the  hops  within  easy  reach  of  the  pickers. 
This  trellis  can  usually  be  erected  at  a  cost  of  from  $80  to  $90  an 
acre,  and  twine  for  supporting  the  vines  necessitates  an  annual 
expenditure  of  about  $5  an  acre. 
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In  another  successful  form  of  this  system  an  additional  wire, 
known  as  the  “  breast  wire,”  runs  over  each  row  below  and  parallel  to 
the  string  wire  at  a  height  of  about  6  feet  from  the  ground.  The 
strings  rise  vertically  to  the  breast  wire;  then  they  are  taken  on  the 
slope  to  the  top  or  string  wire,  which  is  above  the  next  row  of  hills. 
The  angle  of  the  sloping  string  is  affected  by  the  distance  between  the 
rows  as  well  as  by  the  height  of  the  breast  wire.  The  steeper  the  slope 
the  better  the  growth  of  the  vine.  At  half  slope  hand  training  will 
be  necessary,  but  a  flat  slope  gives  better  exposure  to  the  sun  and 
increases  productiveness. 

THE  LOW  TRELLIS. 

The  low  form  of  trellis  appears  in  several  modifications.  In  one 
form  poles  about  8  feet  long  are  set  at  each  hill.  Over  the  tops  of  the 
poles  wires  are  run  the  full  length  of  the  yard  each  way,  crossing  at 
right  angles.  The  vines  are  led  up  the  poles  or  stakes  and  then  find 
support  on  the  wires.  In  many  cases  stout  twine  is  used  instead  of 
wire,  and  in  some  instances  the  poles  are  set  at  every  third  hill. 

Except  in  situations  swept  by  strong  winds,  the  high  trellis  is 
much  more  satisfactory.  It  is  a  permanent  structure  which  gives  easy 
access  for  teams  to  every  part  of  the  yard.  The  hops  receive  more  uni¬ 
form  exposure  to  light  and  air  and  are  in  consequence  better  de¬ 
veloped.  Cultivation  is  not  interfered  with  by  drooping  arms  so 
much  as  in  the  low-trellis  system.  The  hops  can  be  readily  sprayed 
even  at  picking  time,  when  the  worst  attacks  of  lice  are  likely  to  occur. 
Since  a  hop  vine  will  not  follow  a  horizontal  support,  when  it  reaches 
the  wire  or  string  of  the  low  trellis  it  must  be  trained  by  hand,  thus 
materially  increasing  the  cost  of  cultivation. 

SYSTEMS  OF  TRAINING. 

STRINGING. 

Where  the  high- wire  trellis  is  employed,  cotton  cord  is  used  to 
form  supports  for  the  vines  until  they  reach  the  wires.  The  string 
consists  of  two  portions  knotted  together;  one,  a  cord  4  feet  long 
having  a  breaking  strain  of  80  pounds,  is  attached  to  the  wire,  and 
the  other,  a  cord  15  feet  long  having  a  breaking  strain  of  20  pounds, 
is  tied  to  a  small  stake  set  in  the  hill.  The  smaller  cord  is  strong 
enough  to  support  the  vine  until  it  reaches  the  heavier  cord  at  the 
top.  Good  hemp  is  often  used  for  the  top  string  instead  of  cotton 
cord.  The  string  may  be  fastened  to  the  wires  by  means  of  a  special 
knot-tying  device  attached  to  the  end  of  a  long  pole,  but  the  plan 
pursued  in  the  trellis  fields  where  the  drop-wire  system  is  used  is 
simply  to  unhook  and  lower  the  string  wire  (fig.  5),  to  which  the 
strings  may  then  be  attached  by  the  workmen  while  standing  on  the 
ground.  The  strings,'  which  are  cut  to  the  desired  lengths  and 
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knotted  in  advance,  are  fastened  to  the  wires  about  20  inches  from 
a  point  on  the  wire  ‘directly  over  the  center  of  each  hill.  Usually 
but  two  strings  are  used  for  each  hill,  and  when  all  have  been  fas¬ 
tened  to  the  wire  it  is  again  hooked  up  in  place  on  the  cross  wires. 

Another  plan  is  to  use  a  “  trellis  wagon,”  on  which  is  a  platform 
of  such  elevation  that  the  workmen  thereon  may  move  about  freely 
beneath  the  wires  while  attaching  the  strings.  The  wagon  follows 
the  string  wire  across  the  field.  Two  or  three  men  on  the  wagon 
will  put  the  strings  on  two  wires  as  fast  as  the  team  can  walk.  Four 
men  following  the  wagon  can  fasten  the  ends  of  the  strings  to  small 
stakes  set  in  the  ground  at  each  hill. 

In  the  pole  yards  of  New  York  a  loop  in  one  end  of  the  string  is 
passed  over  the  top  of  the  pole  by  means  of  a  forked  stick,  and  then 
drawn  taut.  The  remaining  end  is  then  fastened  to  the  adjacent  pole 
in  the  next  row  about  5  feet  from  the  ground.  Frequently  another 
string  is  fastened  from  pole  to  pole  at  the  same  distance  above  ground. 

TRAINING. 

When  the  young  vines  are  about  2  feet  long  training  is  begun. 
Usually  the  four  runners  most  closely  approaching  in  length  the  aver¬ 
age  of  the  field  are  selected  from  each  hill  and  the  remainder  are 
cut  off.  In  case  of  an  uneven  stand  it  may  be  well  to  cut  off  the  whole 
field  and  wait  for  the  second  set  of  runners.  However,  vines  which 
may  be  inferior  at  first  sometimes  develop  a  vigorous  growth  after 
they  have  reached  a  length  of  4  or  5  feet.  As  a  general  rule,  in  all 
light  producing  sections  it  is  advisable  to  train  the  first  runners ;  in 
heavy  producing  sections  the  second  runners  should  be  chosen.  Two 
runners  are  usually  trained  to  each  string,  care  being  taken  to  twine 
them  from  left  to  right  about  the  string. 

In  the  New  York  yards  many  farmers  train  seven  vines  up  each 
pole,  three  for  the  long  string  and  two  each  for  the  other  string  and 
the  pole. 

PICKING. 

TIME  TO  PICK. 

The  time  when  hops  should  be  picked  varies  with  the  locality,  the 
season,  and  the  variety  cultivated.  When  the  acreage  is  large  there 
is  a  tendency  to  start  picking  before  the  crop  is  fully  mature,  as  other¬ 
wise  a  portion  may  be  lost  through  becoming  overripe.  Also  a  great 
consideration  with  many  growers  is  the  early  securing  of  pickers. 
To  this  end  it  is  customary  in  some  sections  to  plant  an  early-bearing 
variety,  e.  g.,  Fuggles,  which  ripens  from  a  week  to  ten  days  earlier 
than  the  other  standard  varieties  and  enables  the  grower  to  begin 
picking  so  much  earlier. 
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A  second  consideration  is  the  capacity  of  the  drying  plant  to  handle 
the  crop  as  fast  as  harvested.  If  the  acreage  is  large  and  the  crop 
heavy,  the  facilities  for  handling  and  drying  the  hops  will  be  taxed 
to  their  utmost,  and  if  more  hops  are  picked  than  can  be  put  upon 
the  kilns  and  dried  without  delay  they  undergo  heating  and  are 
thereby  seriously  damaged  in  quality  or  lost  entirely.  Because  of 
inadequate  facilities,  therefore,  growers  frequently  begin  picking 
before  the  hops  are  ripe  and  continue  picking  after  they  have  passed 
what  is  recognized  as  the  most  suitable  stage  for  harvesting. 

A  third  consideration,  which  is  recognized  by  all  progressive  grow¬ 
ers,  is  the  effect  of  the  picking  time  upon  the  quality  of  the  product. 
The  development  of  the  essential  oil,  the  desirable  soft  resins,  and 
other  valuable  constituents  reaches  its  height  about  the  time  the  hops 
become  fully  ripe,  in  which  condition  they  are  generally  regarded  as 
possessing  the  finest  flavor. 

From  the  standpoint  of  the  consumer  the  time  of  picking  is  a 
matter  of  great  interest,  and  it  should  be  also  to  every  grower,  as  a 
much  higher  quality  of  hops  would  result  from  picking  at  the  proper 
time.  However,  for  reasons  previously  mentioned  it  is  often  very  dif¬ 
ficult  to  secure  pickers  when  the  crop  is  just  ripe.  In  addition  to  the 
difficulties  just  mentioned,  the  several  parts  of  the  field  rarely  ripen 
exactly  together;  often  when  a  field  is  practically  level  slight  varia¬ 
tion  in  qualit}^  of  soil  or  moisture  content  will  result  in  unevenness 
in  ripening,  and  while  it  is  customary  in  picking  to  work  around  and 
through  the  field,  choosing  first  the  ripe  portions,  it  is  rarely  pos¬ 
sible  to  pick  all  of  the  crop  at  the  most  desirable  degree  of  ripeness. 

While  growers  recognize  in  a  general  way  the  importance  of  a 
proper  picking  time,  the  disadvantages  arising  from  a  disregard  of 
this  time  are  not  appreciated  by  all.  There  are  several  important 
objections  to  improperly  picked  hops  which  reduce  their  market 
value. 

DISADVANTAGES  OF  UNRIPE  HOPS. 

Unripe  hops  contain  more  water  in  proportion  to  their  weight  of 
dry  substance  than  those  which  are  ripe;  consequently  in  drying  the 
“  conversion  ”  is  not  so  high ;  that  is,  the  ratio  of  the  dry  hops  to  the 
weight  of  green  hops  put  upon  the  kiln  is  smaller  when  the  hops  are 
unripe.  Unripe  hops  are  also  more  difficult  to  dry  on  the  kiln,  prob¬ 
ably  because  of  their  higher  water  content  and  tendency  to  pack 
together  as  soon  as  wilted,  and  also  they  do  not  keep  so  well  when 
stored.  Since  the  lupulin  in  unripe  hops  has  not  reached  its  full 
development,  there  is  an  absolute  loss  of  weight  by  picking  in  this 
condition.  The  aroma  is  not  so  well  developed  and  the  amount  of 
resins  is  smaller  in  the  unripe  hop.  Xot  only  is  there  a  loss  of  weight 
due  to  too  early  picking,  but  practically  all  of  the  desirable  qualities 
upon  which  the  value  of  the  hop  depends  are  also  in  large  measure 
diminished. 
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By  means  of  certain  practical  tests  the  degrees  of  ripeness  and 
suitability  for  picking  of  the  hop  may  be  readily  determined.  (1) 
The  strobiles  or  cones,  which  are  bright  green  in  color  in  the  veg¬ 
etative  state,  change  gradually  to  a  bright  yellowish  green  as  they 
approach  ripeness.  This  is  not  always  an  exact  test,  as  the  color  is 
somewhat  dependent  upon  the  soil  and  some  other  factors.  Some 
hops  have  a  greenish  color  when  they  are  ripe.  Sometimes  in  fields 
infested  by  the  wild  morning-glory  a  yellowing  of  the  cones  may 
occur,  which  is  not  due  to  ripening,  but  rather  indicates  an  unhealthy 
condition  in  the  plants  themselves.  (2)  Immature  hops  are  soft  and 
pliable  and  have  no  resiliency  or  elasticity.  As  they  ripen,  however, 
they  become  more  and  more  elastic,  and  if  slightly  compressed 
between  the  fingers  will,  on  being  released,  assume  at  once  their  orig¬ 
inal  condition.  (3)  When  hops  have  a  crisp  feeling  and  give  forth 
a  rustling  sound  when  crushed  in  the  hand  they  are  regarded  as  ripe. 
(4)  The  so-called  seeds  of  the  hop  are  in  reality  fruits,  the  seed  being 
covered  by  a  closely  adhering  pericarp,  which,  when  the  hop  is  ripe, 
takes  on  a  dark  purple  color.  At  this  time  also  the  seeds  fill  out  and 
become  hard.  (5)  The  bracts  ajt  the  point  of  the  cone  close  as  ripen¬ 
ing  progresses,  and  the  cones  themselves  feel  sticky  or  greasy.  (6) 
Immature  hops  have  little  odor  aside  from  the  natural  green  or  plant 
odor  until  they  are  near  ripeness,  when  the  characteristic  lupulin  odor 
becomes  very  marked.  (7)  As  the  hops  approach  maturity  the  upper 
foliage  leaves  change  from  light  green  to  dark  green,  while  those  on 
the  lower  part  of  the  plant  turn  yellowish  and  drop  off. 

CURING. 

THE  OBJECT  OF  CURING. 

The  primary  object  of  curing  hops  is  to  reduce  rapidly  their  mois¬ 
ture  content  to  such  a  degree  that  they  may  be  safely  stored  and  their 
properties  preserved.  Hops  must  be  dried  soon  after  their  removal 
from  the  vines,  as  otherwise  they  undergo  a  process  of  oxidation  or 
heating  which  seriously  injures  their  appearance  as  well  as  their 
aroma  and  other  valuable  qualities.  According  to  the  variety  and 
the  degree  of  ripeness  when  gathered,  freshly  picked  hops  contain 
65  to  75  per  cent  of  moisture,  but  when  in  a  dry  state  fit  for  storage 
or  marketing  they  should  contain  only  from  10  to  14  per  cent  of 
moisture.  Increased  knowledge  of  the  constituents  and  properties  of 
hops  has  extended  the  idea  of  curing  to  include  the  production  of  a 
hop  which  not  only  has  a  fine  physical  appearance,  but  which  also 
contains  the  maximum  amount  of  the  desirable  principles  upon  which 
its  intrinsic  value  is  based.  The  most  important  of  these  principles 
are  the  tannin,  found  mostly  in  the  bracts  of  the  cone,  the  soft  resins, 
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the  volatile  oil,  and  the  bitter  principles  which  occur  chiefly  in  the 
lupulin.  Curing  is  all  too  frequently  conducted  with  regard  to  the 
physical  appearance  alone,  and  the  methods  employed  often  injure 
the  quality  of  the  hop  through  their  harmful  effects  on  the  oil,  lupu¬ 
lin,  etc. 

THE  THEORY  OF  DRYING. 

The  removal  of  moisture  from  hops  constitutes  drying.  In  the 
atmosphere  this  is  ordinarily  accomplished  by  evaporation,  a  process 
which  is  dependent  upon  the  ability  of  the  air  surrounding  the  dry¬ 
ing  hops  to  carry  off  the  surface  moisture  in  a  vaporized  state.  The 
amount  of  moisture  in  the  form  of  vapor  which  the  air  can  take  up 
depends  upon  its  dryness,  since  there  is  a  maximum  amount  of  vapor 
which  the  air  can  contain.  When  this  maximum  is  reached  the  air 
is  saturated  or  at  the  dew  point  and  will  take  up  no  njore  moisture. 
In  order  that  drying  may  proceed  the  saturated  air  must  be  con¬ 
stantly  replaced  by  drier  air,  and  a  brisk  artificial  circulation  there¬ 
fore  hastens  the  process.  . 

The  ability  of  the  air  to  take  up  moisture  varies  with  its  tem¬ 
perature,  and  an  immediate  effect  of  heat  on  the  atmosphere  is  to 
increase  its  capacity  to  absorb  aquepus  vapor;  for  example,  it  has 
been  determined  that  the  moisture  in  10,000  cubic  feet  of  air  sat¬ 
urated  with  aqueous  vapor  at  62°  F.  weighs  8.81  pounds.  On  raising 
the  temperature  of  the  air  to  82°  F.  the  10,000  cubic  feet  of  air  can 
take  up  7.86  pounds  additional  moisture;  and  by  increasing  the  tem¬ 
perature  to  122°  F.  42.61  pounds  additional  can  be  carried.  If,  how¬ 
ever,  the  air  at  62°  F.  is  only  half  saturated,  10,000  cubic  feet  will 
contain  but  4.4  pounds  of  moisture;  then  raising  the  temperature  to 
82°  F.  will  enable  the  10,000  cubic  feet  to  take  up  12.27  pounds  addi¬ 
tional,  and  increasing  the  temperature  to  122°  F.  admits  of  47  pounds 
additional  being  carried. 

The  volume  of  air  necessary  to  effect  drying  within  a  given  time  is 
dependent  upon  its  temperature.  Because  of  its  greater  moisture- 
carrying  power  a  small  volume  of  air  at  a  high  temperature  will 
absorb  and  carry  away  an  amount  of  vapor  the  removal  of  which 
would  require  a  relatively  large  volume  of  air  at  a  low  tempera¬ 
ture.  If  half-saturated  air  heated  to  162°  F.  in  passing  over  a 
moist  surface  at  the  rate  of  10,000  cubic  feet  per  minute  removed 
therefrom  in  that  time  180  pounds  of  moisture,  it  would  require 
about  twenty-three  minutes  to  carry  away  3,000  pounds  of  moisture. 
If,  now,  the  same  air  were  cooled  to  82°  F.,  10,000  cubic  feet  per 
minute  could  remove  about  12  pounds,  and  nearly  four  and  one-half 
hours  would  be  required  to  remove  3,000  pounds  of  moisture.  To 
carry  away  the  moisture  in  the  same  time  as  the  air  at  162°  F.  a  vol¬ 
ume  of  about  108.000  cubic  feet  per  minute  would  be  required. 
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In  practice  it  has  been  found  that  the  air  driven  through  a  mass  of 
hops  does  not  become  fully  saturated  with  moisture,  and  only  during 
the  early  stages  of  drying  does  the  amount  of  moisture  actually 
removed  approach  the  quantity  which  would  be  removed  if  the  air 
carried  its  full  capacity.  At  the  temperature  commonly  used  in  dry¬ 
ing,  therefore,  a  much  larger  volume  of  air  must  be  provided  to 
remove  a  given  amount  of  moisture  than  apparently  would  be  re¬ 
quired  from  a  consideration  of  the  figures  given. 

A  certain  degree  of  heat  is  always  advantageous  in  drying  hops 
because  of  the  conditions  under  which  the  moisture  in  them  occurs. 

A  part  of  this  moisture  is  free  water  and  is  the  first  to  be  exhausted 
in  drying.  The  rest  forms  a  part  of  the  sap  and  tissues,  and  its 
removal  affects  the  physical  condition  of  the  drying  hops.  Heat,  by 
raising  the  temperature  of  the  tissues  and  cell  sap,  promotes  the  pas¬ 
sage  of  water  to  the  surface,  where  it  may  be  removed  by  vaporiza¬ 
tion.  An  artificial  supply  of  heat  is  also  necessary  to  replace  that 
lost  from  the  hops  by  the  process  of  vaporization ;  otherwise  the 
temperature  of  the  moisture  held  in  the  cells  will  remain  so  low  that 
it  will  not  move  readily  to  the  surface  and  drying  will  be  retarded. 

In  drying  hops  good  results,  however,  are  not  obtained  merely 
by  supplying  a  high  degree  •  of  heat  below  the  floor  of  the  kiln. 
When  hops  are  piled  on  the  floor  at  a  depth  of  from  II  to  30  inches, 
they  form  an  extremely  poor  conductor  of  heat.  Not  only  are  the 
hops  themselves  a  poor  conductor,  but  the  air  heavy  with  aqueous 
vapor  filling  the  spaces  between  the  hops  offers  much  resistance  to 
the  transfer  of  heat.  It  thus  happens  that  when  heat  is  applied 
to  the  floor  of  hops  the  moisture  of  the  lower  layers  is  driven  off, 
the  air  in  contact  with  them  becomes  saturated,  and,  rising  quickly, 
comes  into  contact  with  cooler  layers.  Here  the  saturated  air  is 
cooled,  with  the  result  that  its  moisture  is  condensed  and  deposited 
on  the  upper  layers  of  hops  until  they  become  wet  and  soaked.  The 
continuous  application  of  heat  thus  results  in  the  lower  layers 
becoming  dried  out  and  overheated,  while  the  heat  gradually  working 
upward  through  the  wet  layers  of  hops  subjects  them  to  a  harmful 
steaming  process.  The  difficulty  is  frequently,  increased  by  the  prac¬ 
tice  of  turning  the  hops,  as  in  this  way  the  overdried  layers  from  the 
bottom  are  brought  to  the  surface  and  again  steamed  and  dried. 

It  is  evident  that  a  rapid  and  continuous  removal  of  moisture  is 
desirable,  and  to  accomplish  this  draft  and  ventilation  are  necessary. 

A  strong  draft  is  necessary  to  insure  a  rapid  movement  of  the  heated 
air  through  the  layers  of  hops,  since  by  rapid  replacement  of  the  air 
in  contact  with  the  moist  hops  time  is  not  afforded  to  approximate 
the  point. of  saturation;  hence  the  air  can  undergo  quite  a  degree  of 
cooling  in  the  upper  layers  without  reaching  the  dew  point  and  depos- 
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iting  its  moisture.  Top  ventilation  is  necessary  to  remove  the  vapor- 
laclen  atmosphere  from  above  the  hops;  otherwise  the  point  of  satura¬ 
tion  would  be  quickly  reached  and  the  moisture  deposited  on  the 
sides  of  the  kiln  and  the  hops  themselves.  Ventilation  is  closely 
connected  with  draft  and  is  dependent  upon  it.  Conditions  which 
secure  good  natural  draft  usually  provide  sufficient  ventilation. 

Draft  and  ventilation,  as  well  as  drying  itself,  are  very  dependent 
on  the  temperature  and  humidity  of  the  atmosphere.  Draft  or  a 
definite  upward  movement  of  the  air  in  a  kiln  occurs  when  heat  is 
applied  at  its  base.  The  cold  air  outside  the  kiln  being  heavier 
than  the  warm  air  within  constantly  tends  to  establish  an  equilibrium 
of  pressure  by  flowing  down  to  the  base  of  the  heated  kiln.  As  a 
direct  consequence  the  heated  air  is  forced  upward,  and  the  cold  air 
taking  its  place  is  in  turn  heated  and  will  follow  the  same  course. 
A  continuous  circulation  is  thus  established,  its  velocity  and  volume 
depending  on  the  difference  in  density  of  the  outside  air  and  the  air 
within  the  kiln. 

The  changes  of  temperature  in  the  external  atmosphere  have  very 
marked  influence  on  draft.  In  hop  drying  it  is  observed  that  the 
best  draft  is  usually  secured  about  2  or  3  o’clock  in  the  morning. 
This  is  about  the  time  when  the  greatest  temperature  differences 
exist  between  the  outside  and  inside  air,  with  a  corresponding  differ¬ 
ence  in  pressure  resulting  in  increased  draft.  This  advantage,  how¬ 
ever,  is  largely  offset  by  the  great  increase  of  humidity  in  the  atmos¬ 
phere  at  night.  In  the  daytime  when  the  air  temperature  is  high 
great  difficulty  frequently  arises  in  securing  a  draft  without  at  the 
same  time  overheating  the  hops.  Usually  a  difference  of  about  50° 
F.  between  the  temperature  under  the  kiln  floor  and  that  over  the 
top  of  the  kiln  is  necessary  in  California  to  cause  a  sufficient  pressure 
to  force  the  air  through  the  hops.  In  Oregon  a  difference  of  30°  F.  is 
generally  sufficient  to  accomplish  the  same  result,  the  reason  for  the 
difference  being  that  the  hops  are  not  laid  so  deep  on  the  floor  and 
twenty  to  twenty-four  hours  are  used  in  drying  as  against  ten  to 
twelve  hours  in  some  districts  in  California.  Assuming  that  a  differ¬ 
ence  in  temperature  between  the  atmosphere  and  the  air  in  the  kiln 
of  from  30°  to  50°  F.  is  necessary  to  cause  a  draft  through  the  hops, 
if  is  apparent  that  the  greatest  care  must  be  used  to  avoid  damage  to 
the  hops  through  overheating. 

Many  of  the  difficulties  attendant  on  the  use  of  natural  draft  have 
been  overcome  by  recourse  to  forced  draft.  By  this  means  a  large 
volume  of  air  is  driven  through  the  hops,  instantly  setting  up  a  good 
circulation  of  air  and  rapidly  carrying  off  the  moisture,  so  that  the 
hops  do  not  undergo  the  long  sweating  and  steaming  process  which 
is  a  necessary  accompaniment  of  the  use  of  a  natural  draft.  Drying 
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is  possible  also  at  a  much  lower  temperature,  and  this  method  presents 
many  other  advantages,  among  which  is  absolute  control  of  a  low, 
even  temperature,  giving  an  increase  of  soft  resins,  flavor,  aroma,  and 

weight. 

NATURE  OF  THE  CURING  PROCESS. 

When  the  hops  are  placed  upon  the  floor  of  the  kiln  the  cells  which 
compose  their  tissues  are  still  alive.  Proper  curing  consists  in  bring¬ 
ing  about  the  death  of  these  cells  through  the  gradual  withdrawal 
of  water  from  them  at  a  moderate  temperature.  Within  each  cell 
are  many  chemical  substances  which  remain  separated  so  long  as  the 
cell  is  alive,  but  which  are  thrown  out  of  solution  by  the  loss  of  water 
from  the  cell  and  left  in  a  form  in  which  they  are  very  readily 
soluble.  If  the  removal  of  water  does  not  proceed  steadily,  or  if  the 
vapors  are  allowed  to  settle  back,  moisture  condenses  on  the  hops  and 
is  readily  reabsorbed  and,  coming  in  contact  with  the  readily  soluble 
substances,  dissolves  them.  In  this  condition  these  substances  cause 
blackening  or  discoloration  and  the  hops  are  injured  in  other  ways. 

Death  of  the  cells  may  be  caused  without  much  water  loss  bv 
sudden  exposure  to  high  temperature.  In  such  a  case  the  chemical 
substances  no  longer  remain  separated,  but  flow  together  and  form 
new  compounds  with  resultant  changes  in  color,  aroma,  and  other 
desirable  qualities.  The  cells  may  sustain  a  considerable  water  loss 
before  they  are  killed,  provided  the  temperature  is  kept  below  a  cer¬ 
tain  point  (about  110°  F.).  As  soon  as  the  death  of  the  cell  occurs 
and  the  flowing  together  of  its  compounds  begins,  drying  should  be 
forced  somewhat  more  rapidly,  in  order  to  reduce  the  amount  of  water 
present  as  fast  as  possible,  but  even  in  this  stage  of  drying  the  tem¬ 
perature  can  probably  not  long  exceed  140°  F.  without  injury  to  the 
quality. 

PRACTICAL  DRYING. 

The  most  important  and  at  the  same  time  the  most  difficult  part  of 
hop  production  is  proper  drying.  No  other  factor  affects  the  quality, 
appearance,  and  market  value  as  much  as  the  manner  in  which  the 
hops  are  handled  during  the  curing  process. 

In  the  drying  process  three  factors  are  of  primary  importance. 
These  are  (1)  degree  of  temperature  used;  (2)  length  of  time  of 
drying;  (3)  volume  of  air  passing  through  the  hops.  Also,  in  drying 
at  a  xery  low  temperature  the  humidity  of  the  air  is  an  important 
factor.  Only  the  first  two  of  the  factors  mentioned  have  been  gen¬ 
erally  recognized,  and  the  high  temperatures  used  at  present  are  the 
result  of  shortening  the  time  of  drying.  It  is  possible  to  diminish 
the  temperature  materially  without  lengthening  the  time  of  drying 
by  forcing  through  the  hops  a  large  volume  of  air  at  low  temperature. 
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The  first  care  is  to  properly  lay  the  hops  on  the  drying  floor.  They 
should  be  spread  out  evenly  and  loosely  to  a  depth  of  14  to  24  inches, 
depending  upon  the  ripeness.  In  an  uneven  floor  the  heat  will 
break  through  first  in  the  thinner  places,  which  quickly  become  dry, 
Avhile  the  thicker  portions  remain  damp.  If  the  hops  are  trampled 
or  otherwise  packed  together  on  the  floor  the  heat  will  not  readily 
pass  through  them  and  drying  is  rendered  uneven.  Some  practical 
growers  set  a  stout  wire  screen  of  about  5-inch  mesh  at  the  desired 
height  above  the  floor  and  the  hops  emptied  from  the  bags  upon  this 
fall  lightly  and  evenly  to  the  floor  beneath.  The  top  is  then  carefully 
leveled  with  a  rake. 

As  soon  as  the  floor  is  laid  the  fires  are  started  and  the  heat  is 
gradually  brought  up  to  the  desired  point.  In  from  three  to  five 
hours  the  hops  will  have  become  heated  throughout  and  sufficient 
moisture  will  be  driven  off  so  that  the  hot  air  will  readily  pass 
through  them.  Until  this  point  is  reached  the  temperature  must  be 
closely  watched,  as  too  rapid  firing  at  first  will  cause  the  under 
'  layers  to  scorch.  In  sections  where  drying  is  accomplished  in  ten 
to  twelve  hours  a  very  common  practice  is  to  turn  the  hops  with  a 
wooden  barley  fork  when  the  lower  layers  are  dry  enough  to  rattle 
when  stirred.  This  should  be  done  only  when  absolutely  necessary, 
as  turning  breaks  and  shatters  the  hops  and  a  portion  of  the  lupulin 
is  lost.  Since  the  hops  can  not  be  turned  evenly  this  practice  hinders 
uniform  drying. 

During  the  course  of  drying  sufficient  ventilation  must  be  provided 
to  carry  off  the  moisture  without  at  the  same  time  coolin«-  the  sides 
of  the  kiln  and  the  top  of  the  hops  enough  to  cause  the  moisture  to 
be  deposited.  Warming  the  air  and  the  sides  of  the  kiln  above  the 
hops  materially  aids  drying.  In  the  more  northerly  hop  regions  the 
most  successful  kilns  are  ceiled  to  the  top,  thus  better  retaining  the 
heat. 

The  almost  universal  failure  to  recognize  the  harmful  effects  of 
high  temperature  in  drying  has  caused  wide  diversity  in  practice. 
Temperatures  of  over  200°  F.  are  not  uncommon.  That  this  is  far 
too  high  has  been  shown  by  experiments  made  in  the  field  with  hops 
cured  on  various  kilns  at  different  temperatures.  Aside  from  ruining 
the  flavor  by  overdrying  or  scorching,  there  is  a  distinct  loss  of  valu¬ 
able  essential  principles  by  drying  at  high  temperatures.  The  vola¬ 
tile  oil,  to  which  the  aroma  is  largely  due,  is  partially  evaporated 
and  the  lupulin  is  rendered  inferior,  since  the  amount  of  the  desirable 
soft  resins  becomes  proportionately  less  as  the  drying  temperature  is 
increased.  The  best  temperature  for  drying  is  yet  to  be  determined, 
but  every  consideration  indicates  that  it  should  be  much  lower  than 
that  commonly  employed,  probably  between  100°  and  140°  F.  Prac- 
:jo4 


25 


22S 

tical  experience  has  shown  that  good  drying  may  be  accomplished 
with  a  temperature  of  110°  F.,  and  the  general  trend  of  opinion  is 
toward  the  use  of  the  lower  temperatures  in  drying.  No  fixed  tem¬ 
perature,  however,  can  be  assigned  as  the  most  suitable  for  drying', 
because  a  degree  of  heat  which  at  one  stage  of  drying  would  probably 
be  detrimental,  at  another  would  have  no  injurious  effects.  In  taking 
the  temperature  care  should  be  used  to  see  that  the  thermometer  is 
placed  where  the  heat  on  the  hops  is  greatest.  This  point  has  been 
found  to  be  j  ust  below  the  drying  floor.  During  the  first  part  of  the 
drying  a  thermometer  below  the  cloth  of  the  drying  floor  will  register 
higher  than  one  placed  on  the  floor  at  the  bottom  of  the  hops,  and 
one  placed  just  above  the  hops  will  register  30°  to  40°  lower  until 
drying  is  perhaps  half  finished  or  until  the  heat  breaks  through  the 
hops.  During  this  period  of  drying  the  heat  is  concentrated  on  the 
lower  layers  of  hops,  and  here  the  greatest  care  is  necessary  to  avoid 
injury.  When  the  heat  begins  to  break  through  the  hops  the  upper 
thermometer  will  show  a  rapid  rise  of  temperature,  while  the  one 
below  the  floor  will  show  a  decline.  From  this  point  on  to  the  end  of 
the  drying  the  two  thermometers  will  show  approximately  the  same 
degree  of  temperature. 

As  already  stated,  hops  are  frequently  cured  in  from  ten  to  twelve 
hours,  but,  other  conditions  being  equal,  a  higher  temperature  must 
be  used  than  when  the  time  is  extended  to  eighteen  or  twenty  hours. 

The  advantages  of  slower  curing  or  curing  at  a  lower  temperature 
should  be  universally  understood  by  hop  growers.  Even  a  moder¬ 
ately  high  temperature  continued  too  long  will  damage  the  quality 
of  the  hops,  the  same  as  too  high  a  temperature.  In  order  that  the 
hops  may  be  dried  at  as  low  a  temperature  as  can  be  made  to  do  the 
work  a  strong  draft  is  necessary  during  the  drying  to  continuously 
carry  off  the  moisture  from  the  hops.  There  is  no*  doubt  that  the 
principle  of  the  air-blast  kiln  at  present  most  satisfactorily  meets 
these  requirements. 

No  definite  rule  has  yet  been  given  for  determining  when  hops 
are  sufficiently  dried.  The  condition  in  which  they  may  be  safely 
removed  from  the  kilns  can  at  present  be  told  only  by  experience. 

The  amount  of  drying  wfill  vary  from  day  to  day,  being  dependent 
upon  weather  conditions  and  the  ripeness  of  the  hops.  In  gen¬ 
eral,  drying  should  continue  until  nearly  all  the  stems  or  cores  are- 
shriveled,  but  are  still  soft  and  pliable.  If  overdried,  the  stems 
crumble  and  break  readily,  and  the  lupulin  loses  its  bright,  clear 
yellow  appearance  and  turns  brown.  If  hops  are  taken  off  the  kilns 
slack  or  underdried  they  are  very  apt  to  heat,  which  turns  the 
lupulin  brown,  and  to  develop  a  sour  musty  smell  which  makes 
them  undesirable.  If  they  are  high  dried  or  overdried  they  will 
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break  badly  and  become  chaffy,  and  they  also  develop  a  burnt, 
peanutty  odor. 

The  thin  leaflike  portions  of  the  hop  usually  become  dry  enough 
to  break  readily  by  the  time  the  stems  are  dried  sufficiently  to  make 
safe  the  removal  of  the  hops  from  the  kiln.  This  condition  may  be 
remedied  by  closing  the  ventilators  half  an  hour  before  the  drying 
is  finished.  This  will  also  somewhat  restore  hops  that  have  been 
overdried,  as  the  further  escape  of  moisture  from  the  kilns  is  pre¬ 
vented,  which  then  tends  to  equalize  in  the  hops,  soon  softening  and 
toughening  them.  Many  careful  dryers  make  a  regular  practice  of 
gradually  closing  the  ventilators  as  drying  proceeds,  and  finish  the 
kiln  with  them  tightly  closed.  The  same  result  may  be  indifferently 
accomplished  bv  opening  all  the  doors  of  the  kiln  and  letting  the 
hops  cool  for  about  an  hour,  as  by  this  process  they  absorb  moisture 
from  the  air  and  become  less  brittle. 

SULPHURING. 

The  practice  of  sulphuring  hops,  which  is  now  almost  universal, 
is  a  response  to  the  demands  of  the  market  chiefly  for  the  pale 
yellowish  green  grades.  The  use  of  sulphur  not  only  gives  the 
hops  the  desirable  yellow  color,  but  makes  them  more  uniform  in 
appearance,  thus  increasing  their  salability.  Many  dealers  are 
guided  more  by  color  than  by  other  qualities,  and  such  dealers  have 
been  known  to  rate  unsulphured  hops  as  inferior,  while  sulphured 
hops  from  the  same  field  were  classed  as  choice. 

The  use  of  sulphur  improves  the  color  by  bleaching,  injures  the 
micro-organisms  present,  thus  probably  improving  the  keeping  qual¬ 
ity,  and,  according  to  a  widespread  belief,  accelerates  the  drying. 
The  sulphur  is  usually  burned  beneath  the  kiln  floor  at  the  com¬ 
mencement  of  drying.  The  usual  practice  is  to  use  from  2  to  G 
pounds  of  sulphur  for  each  100  pounds  of  undried  hops.  The  action 
of  the  sulphur  is  most  energetic  while  the  hops  are  yet  fresh  and 
damp.  Only  refined  sulphur  of  guaranteed  purity  should  be  used, 
as  the  crude  sort  usually  contains  impurities  which  may  injure  the 
quality  of  the  hops.  The  best  results  are  secured  with  what  is  known 
commercially  as  rock  sulphur.  Roll  sulphur  differs  from  this  only 
in  the  form  in  which  it  is  cast  and  has  no  greater  bleaching  power. 

TYPES  OF  KILNS. 

With  respect  to  construction,  there  are  many  kinds  of  kilns.  What¬ 
ever  kind  of  structure  is  used  for  drying  hops  certain  features  are 
essential,  and  these  may  be  comprehended  in  the  description  of  a 
typical  kiln.  As  regards  methods  of  operation  in  the  United  States 
two  general  types  must  be  recognized.  In  the  stove  kiln  the  hops 

304 


27 


230 


are  heated  by  a  stove  or  furnace  placed  under  the  floor;  in  the  air- 
blast  kiln  a  current  of  heated  air  from  the  outside  is  forced  in  by  a 

fan.  * 

The  Stove  Kiln. 

This  type  of  hop  drier  consists  essentially  of  a  furnace  room  heated 
by  a  large  stove  or  furnace  and  a  drying  room  immediately  overhead, 
i  n  t  o  which  the 
heated  air  from 
the  furnace  passes 
through  cracks  in 
the  floor.  The 
stove  may  be  sit¬ 
uated  in  the  center 
of  the  furnace 
room,  but  is  com- 

monly  placed  at  Fig.  6. — Ground-floor  plan  of  stove  kiln. 

one  side  and  so 

arranged  that  the  firing  can  be  done  from  the  outside.  A  very  suc¬ 
cessful  type  of  kiln  is  shown  in  figures  G,  7,  8,  and  9.  This  combines 
the  features  of  the  simple  furnace  room  with  those  of  a  style  of  kiln 
used  on  the  Pacific  coast  and  known  as  the  “  double-hopper  v  kiln. 
The  building  is  a  well-sided  frame  36  feet  square  and  measures  32 

feet  to  the  plate, 
from  which  the 
four-sided  roof  is 
carried  up  at  one- 
half  or  two-thirds 
pitch.  At  the  top 
an  opening  8  feet 
square  is  left,  over 
which  is  built  the 
ventilator  or  cu¬ 
pola  to  a  height  of 
12  feet.  Two,  or 
sometimes  four, 
shutters,  hinged  to 
the  sides  of  the 
cupola  at  the  top,  are  fitted  with  ropes  and  pulleys,  by  means  of 
which  they  may  be  opened  and  closed.  Six  feet  below  the  plate,  or 
26  feet  from  the  ground,  are  placed  the  joists  which  support  the  dry¬ 
ing  floor,  which  is  composed  of  slats  1  to  2  inches  wide  carefully 
spaced  at  the  thickness  of  one  slat  apart  (fig.  7).  Over  the  slats  is 
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stretched  a  kiln  cloth  or  carpet  of  8  to  10  ounce  jute,  similar  in 
quality  to  the  ordinary  barley  sack.  From  the  drying  floor  to  the 
plate  the  inner  wall  of  the  kiln  is  ceiled  in  order  to  retain  the  heat. 
In  humid  regions  the  best  results  are  secured  when  the  ceiling  is 

carried  up 


DRYING 


FLOOR. 


Fig.  8. — Sectional  elevation  of  stove  kiln. 


to 

on  the 
rafters  nearly  to 
the  top  of  the  roof. 
In  the  center  of 
the  room  below 
the  drying  floor  is 
a  second  inclosure 
1 8  feet  square, 
made  of  2  by  4 
inch  studding,  10 
feet  high,  and 
lathed  and  plas¬ 
tered  on  the  out¬ 
side  to  within  10 
inches  of  the  floor, 
leaving  next  the  ground  an  open  space  for  the  admission  of  air.  The 
draft  is  largely  controlled  by  means  of  large  doors  opening  to  the 
outside  from  the  main  room.  In  the  type  of  kiln  without  the  hopper 
air  is  admitted  through  openings  in  the  outside  walls  close  to  tlv> 
ground.  These 
draft  openings  are 
p  r  o  v  i  d  e  d  .  w  i  t  h 
shutters  which  in 
case  of  a  strong- 
wind  are  closed  on 
the  windward  side 
to  prevent  uneven 
drying. 

From  the  top  of 
the  studding  used 
in  making  the  wall 
of  the  inner  inclo¬ 
sure,  timbers  run 
on  a  slant  to  the 
outside  walls, 
which  they  join 
just  below  the  dry¬ 
ing  floor.  These 
timbers  are  likewise  lathed  and  plastered,  forming  as  it  were  a  huge 
hopper  below  the  drying  floor  (fig.  8).  The  furnace  is  set  in  one 
side  of  this  inner  room,  and  the  large  pipe  therefrom  makes  a  circuit 
of  the  hopper  at  about  10  feet  from  the  ground  and  is  then  led  to  the 
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Fig.  9. — Perspective  of  stove  kiln  the  plans  of  which  are  shown  in 

figures  6,  7,  and  8. 
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chimney  outside.  This  kiln  may  be  single  or  double,  as  shown  in  fig¬ 
ures  6,  7,  and  8.  The  size  may  be  reduced  to  suit  the  needs  of  the  user, 
and  brick  or  stone  may  sometimes  be  used  with  advantage  in  its  con¬ 
struction.  The  drying  floor,  however,  should  never  be  less  than  20 
feet  above  the  ground,  on  account  of  the  danger  of  scorching  the  hops. 

The  superior  advantages  claimed  for  this  kiln  are  the  even  distribu¬ 
tion  of  the  heated  air  to  the  drying  floor,  the  strong  draft  induced 
by  causing  all  the  air  to  pass  in  through  the  small  furnace  room 
where  it  is  highly  heated,  and  in  the  distance  of  the  drying  floor  from 
the  furnace,  whereby  the  danger  of  scorching  the  hops  by  direct  radia¬ 
tion  is  largely  diminished.  In  this  kiln,  also,  the  objections  to  the 
real  hopper  form  are  largely  overcome,  since  the  lower  portion  of  the 
woodwork  does  not  come  so  close  to  the  stove  as  to  be  in  danger  of 
catching  fire. 

On  a  level  with  the  drying  floor  at  one  side  of  the  kiln  a  platform 
is  constructed,  from  which  the  green  hops  are  transferred  to  the  dry¬ 
ing  floor.  When  possible  the  kiln  is  erected  on  sloping  ground,  so 
that  the  hops  may  be  unloaded  thereon  from  wagons,  which  approach 
the  kiln  on  a  driveway  formed  by  a  slight  embankment.  Inclined 
wooden  driveways,  as  shown  in  figure  14,  are  sometimes  used,  but  the 
more  common  practice  is  to  bring  the  hops  from  wagons  on  the 
ground  to  the  platform  by  means  of  an  elevator  (fig.  9). 

At  one  side  of  the  drying  floor  doors  sliding  vertically  permit  the 
hops  to  be  readily  shoved  off  into  the  hop  car,  which  is  brought 
alongside  the  kiln  with  its  top  just  below  the  level  of  the  floor 
(%  8). 

The  “  double-hopper  ”  kiln  has  failed  to  realize  the  advantages 
hoped  for  on  its  introduction  some  years  ago.  It  is  not  only  very 
liable  to  destruction  by  fire,  but  the  lower  hopper  limits  too  much 
the  air  space  below  the  hops  and  does  not  give  the  necessary  draft 
at  the  temperatures  most  suitable  for  curing. 

The  Air-blast  Kiln. 

The  desirability  of  maintaining  a  strong  draft  through  the  hops 
while  drying  on  the  kiln  has  led  to  the  employment  of  various  arti¬ 
ficial  means  for  this  purpose.  A  device  for  producing  a  forced  draft 
which  has  long  been  used  in  England,  and  frequently  tried  in  the 
United  States,  but  with  poor  success,  is  an  exhaust  fan  placed  in  the 
ventilating  shaft  of  the  kiln.  In  an  improved  method  of  drying  with 
a  forced  draft  which  has  been  used  successfully  on  the  Pacific  coast 
during  the  last  few  years  a  blast  fan  is  used  to  drive  the  air  through 
the  hops  from  below.  The  main  features  of  this  method  are  illus¬ 
trated  in  the  air-blast  kilns  of  the  Pacific  coast  shown  in  figures  10, 
11,  12,  and  13. 
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These  kilns,  constructed  of  wood,  of  corrugated  iron,  or  of  concrete 
blocks,  are  from  30  to  30  feet  square,  and  for  economy  and  con¬ 
venience  three  or  more  are  usually  operated  in  series  under  a  single 
roof  (fig.  13).  Two  drying  floors  are  provided  in  each  kiln  (fig.  12), 
the  first.  9  feet  from  the  ground  and  the  second  7  feet  above  the  first. 


\ENGINE^ 


The  lower  floors  are  generally  made  of  slats  and  covered  with  a 
kiln  cloth  in  the  usual  manner  (fig.  11),  but  the  upper  floor  is  made 

of  removable  wire- 
covered  sections. 
The  distance  from 
the  ground  to  the 
plate  is  18  feet  and 
to  the  comb  of  the 
roof  30  feet.  A  low 
ventilator,  fitted 
with  shutters  at  the 
sides,  terminates  the 
roof  and  runs  the 
entire  length  of  the  building.  The  draft  in  these  kilns  is  produced 
by  a  blast  fan  from  7  to  9  feet  in  diameter,  driven  by  a  steam  engine 
at  a  rate  of  speed  high  enough  to  produce  a  slight  pressure  in  the 
air-tight  room  below7  the  hops.  As  soon  as  the  fan  is  started  the 
pressure  is  established  and  the  air  quickly  passes  through  the  hops 
and  escapes  at  the 
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Fig.  11.— Plan  of  second  or  drying  floor  of  air-blast  kiln. 


ventilators 
roof. 

The  air  intake  is 
outside  the  kiln,  and 
just  before  the  air 
enters  the  fan  it  is 
drawn  through  a 
sectional  steam 
heater,  constructed 
of  1-inch  iron  pipes, 
whereby  its  temperature  may  be  maintained  constant  at  any  desired 
point.  A  large  pipe,  about  5  feet  in  diameter,  conveys  the  air  into 
the  kilns  (figs.  10  and  12).  At  the  center  of  each  kiln  the  air  is 
delivered  downward  through  a  curved  outlet  of  the  main  pipe,  34 
inches  in  diameter,  and  fitted  with  a  damper  by  means  of  which  the 
amount  of  air  admitted  to  the  individual  kiln  is  controlled.  Below 
each  outlet  pipe  is  a  saucer-shaped  concrete-lined  depression  in  the 
kiln  floor  which,  receiving  the  inrushing  air,  deflects  and  distributes 
it  evenly  to  the  drying  hops  above. 
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In  a  kiln  36  by  36  feet,  when  the  hops  are  laid  15  inches  deep,  the 
green  weight  is  estimated  at  7,500  pounds.  The  conversion  of  the 
hops — that  is,  the  number  of  pounds  when  green  required  to  produce 
1  pound  when  dry — varies  from  3|  to  4.  This  means,  therefore, 
that  in  drying  a  floor  of  hops  of  the  dimensions  just  given,  from 
5,000  to  5,500  pounds  of  moisture  must  be  carried  off.  To  accom¬ 
plish  this  speedily  a  very  large  volume  of  air  is  necessary  if  the 
temperature  is  kept 
below  the  point 
where  the  quality  of 
the  hops  is  affected. 

The  superiority  of 
this  type  of  kiln 
when  equipped  with 

Tig.  12.— Sectional  elevation  of  air-blast  kiln. 

a  blast  fan  of  suffi¬ 
cient  size  lies  in  the  possibility  of  driving  through  the  hops  a  large 
volume  of  air  at  a  low  temperature,  thus  carrying  away  the  moisture 
and  perfectly  drying  the  hops,  while  overheating,  overdrying,  and 
scorching  are  avoided. 

The  ordinary  stove  kiln  may  be  readily  converted  into  an  air-blast 
kiln  by  the  installation  of  blowers  and  devices  for  heating  the  air. 
Figure  14  shows  a  group  of  six  stove  kilns  so  modified  at  an  expense 


Fig.  13. — Perspective  of  air-blast  kiln  the  plans  of  which  are  shown  in  figures  10,  11,  and  12. 


much  less  than  that  necessary  for  the  construction  of  an  entirely 
new  plant. 

TREATMENT  IN  THE  COOLER. 


A  very  important  part  of  the  successful  curing  of  hops  is  the 
handling  which  they  receive  in  the  cooling  or  storage  room.  The 
building  used  for  this  purpose  (fig.  15)  is  now  generally  detached 
from  the  drying  kiln  and  placed  at  a  distance  of  100  to  200  feet  as 
a  safeguard  against  fire.  Figure  16  shows  a  sectional  elevation  of 
a  cooling  house  with  the  two  storage  floors  above  the  baling  floor. 
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Tf  necessary  the  lower  floor  may  also  be  used  for  storage,  but  this 
necessitates  elevating  the  hops  to  the  second  floor  for  baling.  The 
building  should  be  of  tight  construction,  especially  in  humid  regions, 


Fig.  14  — Group  of  six  stove  kilns  converted  into  an  air-blast  plant. 


to  prevent  the  loose  hops  from  absorbing  too  much  moisture  from 
the  air. 

The  kiln  is  connected  with  the  cooler  by  an  elevated  tramway, 


Fig.  15. — Elevation  of  cooling  house,  showing  position  of  baling  press. 


over  which  is  run  a  large  car  carrying  the  freshly  dried  hops.  The 
sides  of  the  car  are  hinged  so  as  to  swing  open  from  the  sloping  bot¬ 
tom,  allowing  the  hops  to  be  readily  removed  with  little  handling. 
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The  hops  are  spread  out  on  the  floor  of  the  cooler,  where  they  lose 
their  heat  and  absorb  some  moisture  from  the  air.  The  stems  are 
usually  not  so  dry  as  the  other  parts  of  the  hop,  and  during  the  sweat¬ 
ing  process  the  moisture  is  equalized  and  the  hops  become  tough  and 
pliable.  The  best-informed  growers  recognize  that  other  important 
changes  occur  during  the  sweating  process  which  materially  affect 
the  quality  of  the  product.  A  finer  and  more  pleasing  aroma,  as  well 
as  a  better  physical  appearance,  is  developed  during  sweating,  pro¬ 
vided  the  process  is  carefully  watched  and  the  hops  prevented  from 
becoming  too  moist  or  heated.  Under  ordinary  circumstances  these 
two  evils  are  avoided  by  loosening  up  the  hops  and  turning  them 
over  with  forks  or  by  moving  them  to  another  part  of  the  cooler.  If 
taken  in  time,  slack  hpps  may  be  brought  out  in  this  way  and  prac¬ 
tically  freed  from  their  sour,  musty  smell.  If  the  hops  in  the  cooler 


become  too  moist,  their  condition  may  be  improved  by  dumping  over 
them  a  car  full  of  hot  dry  hops  just  from  the  kiln.  Likewise  hops 
that  have  become  too  dry  in  the  cooler  may  be  helped  by  mixing 
with  them  hops  taken  from  the  kilp  a  little  before  they  are  properly 
dry.  Great  care  and  good  judgment  are  necessary  for  proper  han¬ 
dling  in  the  cooler,  and  more  attention  given  to  this  phase  of  hop 
curing  will  certainly  result  in  an  improved  quality  of  product. 


BALING. 


After  the  hops,  have  been  in  the  cooler  for  a  week  or  ten  days 
they  will  have  passed  through  a  sweating  process  and  be  in  good  con¬ 
dition  to  bale.  Hops  may  be  left  in  bulk  for  many  weeks  and  suffer 
little  injury  if  the  storehouse  is  tightly  closed  to  exclude  atmospheric 
moisture.  When  suitable  for  baling,  hops  contain  just  enough  mois- 
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ture  to  make  them  pliable  and  to  prevent  their  breaking  when  com¬ 
pressed.  If  too  much  moisture  is  present  in  the  bale,  the  hops  will 
soon  heat  and  turn  black,  being  damaged  thereby  both  in  color  and 
aroma,  or  they  may  be  ruined  entirely. 

For  pressing  the  hops  into  bales  several  styles  of  hop  baler  are 

used.  In  some  sections  where 
only  a  small  crop  is  produced 
a  hand-lever  press  is  used. 
The  form  of  this  style  of 
press,  shown  in  figure  17, 
produces  a  bale  measuring  24 
by  18  by  63  inches. 

For  handling  large  crops 
some  form  of  power  press  is 
always  employed.  A  modern 
press  which  is  easily  operated 
with  one  horse  is  shown  in 
figure  18.  This  is  a  vertical 
machine  10  feet  4  inches  high 

Fig.  17.-A  baling  press  operated  by  hand.  im(^  ^0  inches  wide.  ThJ 

doors  swing  upward  to  open 
and  when  closed  are  locked  by  a  bar  lock  that  fits  a  lug  at  each  end  of 
the  press.  The  end  gates  are  loose  and  may  be  easily  removed  when 
the  doors  are  open.  The  follower  is  made  of  4  by  4  inch  timber  and 
If -inch  boards,  with  a  1  by  0  inch  steel  bar  across  the  top,  to  the  ends 
of  which  twin  cables  are  attached,  by  means  of  which  the  follower 
is  brought  down. 

The  cables  wind  on 
a  winch  made  with 
a  2G -  inch  sheave 
and  a  G-inch  drum, 
a  sweep  12 


using 

feet  long.  Since 
the  cable  is  wound 
first  on  the  26-incli 
sheave  a  n d  then 
feeds  onto  the  6- 
inch  d  r  u  m  ,  the 
downward  motion  of  the  follower  is  rapid  at  first,  but  becomes  very 
slow  as  the  volume  of  hops  reaches  the  proper  size  for  the  bale.  In 
this  press  the  box  is  refilled  and  tin'  follower  brought  down  the  second 
time  for  each  bale.  The  bale  produced  usually  measures  19  by  26  by 
53  inches. 


Fig.  18.— A  power  press  operated  by  one  horse. 
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The  so-called  Sacramento  or  “  bull  wheel  ”  press  (fig.  19)  requires 
two  horses  for  its  operation.  The  box  of  the  press  measures  20 
by  52  inches  and  is  8  to  10  feet  high.  Below  the  box  is  a  3-inch 
steel  shaft,  on  one  end  of  which  is  fastened  a  power  wheel  from  10 
to  12  feet  in  diameter.  On  the  shaft  are  two  8-inch  pinions  which 
mesh  into  cog  racks  4  inches  wide  bolted  to  two  4  by  4  inch  10-foot 
scantlings  which  work  up  and  down.  These  scantlings  are  con¬ 
nected  at  the  top  by  a  4  by  12  inch  crosspiece  7  feet  long.  From  the 
crosspiece  drop  two 
4  by  4  inch  pieces 
from  8  to  10  feet 
long,  to  the  free  ends 
of  which  is  attached 
the  follower,  which 
fits  into  the  box  and, 
when  the  power  is 
applied  by  means  of 
the  rack  and  pinion, 
presses  d  o  w  n  t  h  e 
hops. 

The  lower  section 
of  each  side  of  the 
box  consists  of  a  door 
hinged  to  open  up¬ 
ward.  In  baling,  the 
bottom  of  the  press 
is  covered  with  a 
piece  of  baling  cloth 

j2^  yards  long  and  Fig.  jg  power  press  operated  by  two  horses. 

from  42  to  46  inches 

wide,  the  doors  are  closed,  the  box  is  filled  with  hops,  another  similar 
cloth  is  spread  over  the  hops,  and  the  follower  is  brought  down.  The 
doors  are  then  opened,  the  edges  of  the  cloth  sewed  together  with 
hemp  baling  twine,  and  the  bale  is  removed  from  the  press.  The 
average  bale  from  this  press  measures  20  by  24  by  52  inches  and 
weighs  180  to  200  pounds. 

The  practice  of  trampling  the  hops  to  facilitate  filling  the  box 
should  be  entirely  discontinued,  since  the  broken  hops  resulting  there¬ 
from  detract  from  the  selling  qualities.  While  filling  the  box  the 
corners  of  the  bale  may  be  slightly  tamped,  but  even  this  should  be 
carefully  done,  especially  if  the  hops  are  dry.  More  careful  handling 
is  urged,  as  the  hops  are  often  broken  and  crushed  on  the  floor  before 
being  baled  and  this  gives  them  a  bad  appearance. 

304 


36 


Hops  are  baled  in  jute  bagging,  16  threads  or  less  to  the  inch 
About  5  running  }Tards  of  bagging  are  required  for  each  bale.  Thi 
weighs  from  71  to  10  pounds,  and  for  it  5  pounds  tare  is  allowed  ii 
selling. 

COST  AND  YIELD  OF  CROP. 


The  cost  of  production  varies  so  greatly,  owing  to  differences  in  th< 
value  of  land,  price  of  labor,  yield,  and  methods  of  operation  in  differ 
ent  sections  of  the  United  States,  that  it  is  not  feasible  to  attempt  t< 
estimate  the  total  expense  of  producing  a  crop.  The  danger  of  los: 
incident  to  unfavorable  weather  or  attacks  of  insect  pests  renders  hoj 
growing  much  more  precarious  than  raising  other  staple  crops.  Tht 
difficulty  of  securing  sufficient  help  at  picking  time  has  added  mucl 
to  the  hazards  of  the  crop  in  recent  years.  Some  estimates  of  th( 
more  important  expenses  of  production  are  as  follows: 


Important  items  of  cost  in  hop  production. 


Roots _ 

Trellis _ 

Twine  _ 

Cultivating _ 

Training _ 

Spraying _ 

Picking _ 

Curing _ 

Baling : 

For  cloth  and  twine 

For  labor _ 

Hop  press _ 


_ do _ 

_ do _ 

_ do _ 

_ do _ 

per  dry  pound _ 

_ do _ 

_ per  bale _ 

_ do _ 


$8.00 
90.  00 
7.00 
18.  00 
to  22.00 
4.00  to  12.00 
.  031  to  .  05 

.  01  to  .  01; 

.  60  to  .  90 

.  15  to  .  25 

30.00  to  400.  00 


per  thousand—  $2. 00  to 

_ per  acre _  80.  00  to 

4.  00  to 
■6.50  to 
11.  00 


The  yield  varies  widely  according  to  the  locality,  and  within  the 
locality  according  to  soil  conditions.  In  the  following  table  is  shown 
the  average  production  of  hops  per  acre  for  the  principal  hop¬ 
growing  States,  according  to  the  report  of  the  United  States  Census 


for  1900 : 

Table  1. — Average  production  of  hops  to  the  acre  in  the  United  States  for  the 

gears  1879,  1889,  and  1899. 


States. 

1879. 

1889. 

1899. 

New  York . 

Pounds. 

554 

1  ounds. 
547 
1,155 
1,648 

1 , 626 

Pounds. 

630 

Oregon . 

840 

951 

California . 

1,022 

1,317 

1,469 

Washington . 

1,287 

In  seasons  of  good  production,  on  the  better  soils,  the  yield  will 
usually  be  much  larger.  In  California  an  acre  may  produce  1,800 
to  2,400  pounds;  in  Washington,  1,200  to  2,000  pounds;  in  Oregon, 
1,000  to  1,600  pounds,  and  in  New  York,  800  to  1,500  pounds. 

The  following  figures  from  Bulletin  No.  50  of  the  Bureau  of 
Statistics,  United  States  Department  of  Agriculture,  give  the  ap- 
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proximate  annual  production  for  the  United  States  as  compiled  from 
unofficial  estimates  for  the  years  1901-1906: 

Table  2. — Annual  production  of  hops  in  the  United  States  from  1901  to  1906, 

inclusive. 


States. 


New  York.. 
California. . 

[Oregon . 

Washington 

Total . 


1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Pounds. 

9,  ooo,  ooe 
9,  360,  000 
13, 845,  000 
6, 630, 000 

Pounds. 

5, 850, 000 
10,335,000 
16,965,000 
5, 850, 000 

Pounds. 

9, 000, 000 
10, 920, 000 
17,550,000 
6. 825, 000 

Pounds. 
11,880, 000 
12, 285, 000 
17, 550,000' 
7, 410, 000 

Pounds. 
9,360, 000 
14,235,000 
22,191,000 
9, 750, 000 

Pounds. 
12,060,000 
20, 475, 000 
23, 985, 000 
8, 775, 000 

38, 835, 000 

39, 000, 000 

44,295,000 

49,125,000 

55, 536, 000 

65, 295, 000 

MARKETING. 

The  most  serious  problem  confronting  the  hop  grower  is  how  to 
market  his  product  at  a  figure  which  will  give  a  fair  return  for  in¬ 
vestment  and  labor.  Owing  in  part  to  great  fluctuations  in  prices, 
hop  growing  from  a  business  point  of  view  is  extremely  variable  and 
uncertain.  The  state  of  the  market  is  determined  largely  by  the  stock 
of  hops  held  in  storage  from  the  previous  year,  by  the  crop  condi¬ 
tions  at  home  and  abroad  during  the  current  year,  and  by  the  proba¬ 
ble  demand  as  judged  from  a  comparison  of  the  two  conditions  just 
mentioned.  While  the  state  of  the  market  is  conditioned  by  these 
three  factors,  it  is  influenced  heavily  by  the  dealers,  hop  merchants, 
or  middlemen  who  stand  between  grower  and  consumer. 

Hops  may  move  into  the  market  in  a  number  of  ways  and  reach  the 
consumer  through  various  channels.  The  relations  of  grower  and 
consumer  in  some  of  the  more  direct  lines  of  transfer  are  illustrated 
in  the  accompanying  diagram  (fig.  20). 

Only  a  small  per- 
centage  of  hop 
gro Avers  sell  direct 
to  consumers,  so  the 
bulk  of  the  trade 
passes  through  the 
hands  of  middle¬ 
men.  Sales  may  be 
made  to  the  large 
dealer  direct 
through  his  buyers 
or  to  the  local 
dealer,  who  in  turn 
sells  to  t  h  e  large 
dealer;  or  growers 
may  sell  through  a  commission  merchant  who  may  act  as  agent  for 
both  grower  and  consumer.  The  broker,  or  factor,  serves  as  a  go- 
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between  for  dealers  or  for  dealer  and  consumer.  All  these  middle¬ 
men  occupy  a  recognized  legitimate  place  in  the  trade  so  long  as  they 
confine  their  operations  to  buying  and  selling  at  market  prices  as 
fixed  byT  supply  and  demand  and  depend  for  their  profits  upon  the 
favorable  terms  which  they  may  be  able  to  make  in  the  regular  course 
of  trading.  Under  existing  conditions  the  hop  crop  could  not  be 
marketed  without  the  middlemen.  Growers  with  small  holdings 
remote  from  consumers  could  scarcely  find  a  market  for  their  product, 
even  if  the  difficulties  involved  in  arranging  credit  were  overcome. 
The  grower  is  usually  in  need  of  money  and  demands  immediate 
payment;  on  the  other  hand, the  consumer  may  not  have  funds  avail¬ 
able  to  pay  cash  for  his  hops  at  the  time  when  it  is  necessary7  to  make 
the  purchase.  The  dealer  solves  the  difficulty  by  relieving  the  grower 
of  his  stock  and  making  cash  payment  therefor  or  a  suitable  short- 
time  arrangement  and  by7  selling  to  the  consumer  on  terms  to  suit  his 
convenience. 

Although  much  significance  is  commonly  attached  to  the  locality  in 
which  the  hops  are  produced,  it  is  apparent  that  too  much  emphasis 
is  laid  on  geographical  origin  as  a  standard  of  quality.  It  has  been 
repeatedly  demonstrated  that  dealers  and  consumers  can  not  tell  with 
certainty  the  section  of  the  country  a  sample  comes  from  by  examina¬ 
tion  alone.  Even  samples  from  the  same  yard,  when  the  conditions 
of  drying  have  differed  somewhat,  have  been  ascribed  to  widely  dif¬ 
ferent  sections  by7  expert  judges  of  hops. 

The  price  which  a  consumer  will  pay  for  hops  depends  largely  on 
their  origin,  thus  making  it  frequently  possible  to  deliver  hops  grown 
in  one  section  when  the  sale  was  made  on  hops  from  another  which 
commanded  a  different  price.  Unfortunately,  there  is  no  definite 
standard  of  quality  in  judging  hops,  and  there  is  apparently  too 
much  importance  attached  to  origin  alone.  While  geographic 
origin  may  be  of  some  importance,  its  usefulness-  as  a  standard  of 
quality  is  small  compared  with  the  tests  usually7  applied  in  judging 
the  value  of  hops.  In  determining  the  relative  quality  of  different 
lots  of  hops  a  fixed  standard  of  valuation  founded  on  intrinsic  quali¬ 
ties  rather  than  preference  would  be  exceedingly  valuable  to  both 
producer  and  consumer. 

The  present  unsatisfactory  conditions  of  marketing  offer  oppor¬ 
tunities  for  improvement  along  several  lines.  One  of  the  greatest 
needs  of  the  hop  industry  is  more  complete  and  accessible  statistics 
of  production  and  consumption,  not  only  that  growers  may  govern 
their  acreage  by  the  prospective  demand,  but  that,  by  knowing  the 
amount  consumed  during  the  current  year,  the  stocks  remaining  in 
the  hands  of  the  consumers,  and  the  crop  conditions  at  home  and 
abroad,  an  intelligent  opinion  may  be  formed  as  to  the  probable  rela- 
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tion  between  supply  and  demand  and  what  prices  may  therefore  be 
reasonably  expected.  From  the  return  made  by  the  officers  of  the 
internal-revenue  service  a  quarterly  statement  would  show. the  total 
amount  of  hops  consumed,  and  from  the  consumption — its  increase 
or  decrease — the  market  possibilities  could  be  inferred.  Also  the 
necessity  is  very  great  for  frequent  reliable  statements  of  European 
crop  conditions.  The  hop  market  is  controlled  by  the  production  in 
the  United  States,  England,  Germany,  and  Austria ;  and,  since  the 
surplus  production  of  the  United  States  is  exported  almost  entirely 
to  England,  crop  conditions  abroad  practically  control  American 
prices.  More  reliable  and  detailed  statistics  of  home  production  are 
needed.  So  many  exaggerated  reports  are  circulated  for  the  purpose 
of  influencing  the  market  that  an  exact  census  of  the  acreage  set  out, 
the  acreage  harvested,  and  the  number  of  bales  produced  would  be 
of  incalculable  benefit  to  the  producer;  and  this  end  would  be  much 
furthered  by  thorough  cooperation  on  the  part  of  the  hop  growers 
themselves. 

On  the  Pacific  coast  several  hop  growers’  associations  have  been 
organized  along  similar  lines  and  with  the  same  general  purpose  as 
the  citrus  growers’  associations  and  others  in  southern  California. 
Other  organizations  modeled  along  the  lines  of  the  hop  growers’ 
associations  or  cooperative  unions  of  Europe  should  enable  growers 
to  protect  their  interests  better  and  to  secure  recognition  unobtain¬ 
able  as  individuals.  The  industry  is  so  centralized  in  the  various 
States  that  a  very  small  number  of  associations  could  easily  include 
practically  all  the  growers  in  their  membership.  With  proper 
cooperation  on  the  part  of  the  members  of  the  associations  and  the 
abandonment  of  the  attitude  of  suspicion  and  distrust  which  too 
often  characterizes  the  relations  of  producers  with  each  other,  it 
should  be  possible  for  growers  to  secure  the  adequate  collection  and 
distribution  of  the  most  necessary  statistics  of  production  and  con¬ 
sumption  and  to  more  fully  acquaint  themselves  with  the  need  of 
better  methods  and  of  greater  facilities  for  handling  the  business. 
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JICCflcmcine  ?3raucr>  uni  <5i!iopfctt*  J5«?itun$j. 


.lie “  fin  ollfifincuifS  StoBficftiitteln  begegnet,  bo  bn?  Subnet  nut  bie  Sletrieb?* 
tiinabmf  iiuiib  =»lu?gnben  miter  bem  litel  „StrrFcbr?aii"nlteu*  crfcbeii  lie.V 
,f  fiotimilifn  unb  bit  WetifafuiiB  ber  Gifeiibobnfrfiulb  fiub  after  miter  bein' 
i  el  .Stoat?id)iilben*  uoroetraoen,  bie  SSenfiourn  bee  'Berfouol?  rnicbet 
liter  einem  ftefonberen  IiteC  bagegen  after  bie  Hbidireibmigen  fiir  Hbnflbmig 
.ir  mrflonb’J.  lie  Vnttfnger  be?  faineroliftiftfjcn  Suit  emu  jageu  nod)  incite” 
ll'  ®l'')u!,r,in0  b”  Fnitriiianutteben  Sludifaiirung  fei  nilt  ,rcl)fblidjcnJ  Um* 
anblidjFeiten  •berbnnben:  ®ie  beteiligten  Slcnmten  mttfeten  biefc  SRetftobe 
i|t  .Icriicn  .  ©a?  foil  man  nun  baocoen  faoen?  9lid)t?,  ba?  mirb  bn? 

efte  (cm.  ^ 


Qopfenbau  unb  tjopfenbarren  in  ben  Dereinigten  Stoatcn. 

i. 

&nJ®  ®-  ®cvtokcrSt1tfl'r'  ,®«tb<>erMnWger  in  IrogenBflnngfHdlitteilurfiiinaen,  'BOrcaii 
flt  ¥ilanjen«3>ibimrie,  S*f  reimote  stiaten=  XeBartement  iiir  fianbtolrtfdiatt  cJlui  American 
Brewers  Review”  1907,  9lr.  11  nnb  12  unb  1908  'Jtr.  1, 2  unb  4.) 

Ginlcitung. 

3m  GinHnug  mit  ben  grofsen  gortfdjritten,  incite  bie  2nnbmirtfd)nft  in 
fii  Iffeten  3aftten  gemacfit  ftat,  fiub  nudj  bie  (Dleiftoben  ber  ftoBfeilBrobuFtiou 
iifftt  unberaiibert  geblieben.  Xroftbcm  nerbienen  gemiffe  BrnFtifdje  ©ruubffitse 
.mil  gro&er  ©!rf)tigfeit  fiir  ben  crfolgveidieu  .ftoBienbait  Biel  niiSncbeftntere 
Oeatijtuito,  at?  iftnen  gegemofirtig  gutcil  toirb.  ®iefel6en  fallen  in  ben  naif)* 
teftenben  ?lu?ffifitungen  beiBrodjcn  inetben,  in  beneu  ami  eiae  Fiirge  allgcmciitc 
Saritelluiifl  be?  .^oBfeubniie?  gegeben  ift.  G?  liegt  on?  ber  £>anb,  bai  c? 
mtnioglidj  ift,  in  alien  Gingelfteiten  ©fetftoben  be?  .fjoBfcubnue?  augugebeu, 
meldje  in  alien  leileu  ber  Rkrcinigten  Staateu  'Hniocnbmifl  finben  Founen. 
®ie  eiocntiinilicien  Flinintifcicn  nnb  Slobenucrl)filtitif)e,  folate  bie  2nge  be* 
e iiiflnffeu  bie  ierrfcienben  fflletioben  be?  ®ane«,  fomic  bie  onoebauten 
flnrictfiten  nnb  erleflen  bem  Braftifdjeu  JcmBknbaucr  bie  SMlidit  auf,  foltie 
'Wetlioben  gur  flumenbung  gu  bringen,  meldje  (finer  Grraftrung  nadj  am  beften 
iiir  bie  in  bem  geoebenen  galle  uorliegenbeu  JHebiuguugeu  geeignet  (mb. 

®a?  Sicimcn. 

®ic  fiioBfcuBflauge  Ififtt  fid)  iiberall  in  ben  Slereinigteu  Staateu  baueii, 
bod)  ift  iftre  ftiiltnr  fiir  ben  SRarft  BrnFtifd)  auf  gemiffe  finnbftvecFen  in  ben 
Staateu  Dregon,  ftaltforuieu,  9!cm*?)ovF  nub  ©afftington  bcjdjrfinFt.  ©cringe 
SKcngen  loerben  ferner  in  ffii?coiiftn,  3bafto,  StaffadjufetM,  fPcnnftjlsanien, 
9)iiciigau,  Vermont,  Mcntnrfij  unb  Eftio  ergeugt.  ®ie  beigegebeue  Starte  (jig.  1) 


Deranfcia illicit  bie  $erteifutig  ber  Ijoftfeuetgeugenben  ©egenben  ber  Slerclnigttn 
Staaten  unb  ftellt  grnuftifdi  bar,  mie  fid)  bic  3nbuftric  in  8egirFen,  meldje 
bie  gDnftigften  Sebinguugen  liefetn,  loralifiert  iat.  2ange,  ftrenge  ©inter 
toten  oft  wiele  iPPanjen,  unb  auf  anftaltenb  fencite?  ober  uebligc?  TOetter 
folgt  geiiiaiulici  ein  ieftiger  flngriff  non  £auieu  ober  Sdjimmcl.  Cbgleiii 
an?  ber  Harte  iernorgeit,  bai  £ioufeu  miter  (eir  oerfciiebeneu  tlimatifcien 
©ebingungen  gejficitft  luirb,  fo  ftaut  man  iftit  mit  bem  fteften  (Jrfolg  in  ben 
milberen  ©egenben,  mo  auf  reiiilicien  frflien  (Regeu  marine?,  trorfenc?  ©etter 
folflt ,  menu  bie  ’©flanje  jiii  ber  SRcife  naftert.  ®ie  flarte  (gig.  2)  jeigt  ben 
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Siflur  2.  tEarfteHung  ber  StiebetfcftlagSmennen  in  ben  !oaul)t=®opfenIilnbern  ber  Uler* 

eiiiijitai  .©tauten. 


biircifebnittlicien  monatlirieii  (Regeu  in  ben  iaiiptfacilicien  ioofeuftaneuben 
Siaubftrecten  ber  9*ereinigten  Staaten.  3ni  JfaFimntrtlc  in  ©afftiugtou,  loo  ber 
9Jegcn  fctir  mangelftaft  ift,  ift  fiinftlicie  Steriefelung  erfor&erltd).  ®ic  ©o»fen= 
Dflaiije  bait  fid)  leicit  fcljr  uerfdiiebenen  iPebiiigmigen  in  Sfejiig  auf  9iicber» 
fdjloge  an,  menu  after  bic  (frutentouatc  —  i’iuguft  nub  Sebtemfter  —  uiel 
fRegeu  ftriugeit,  fo  erleibet  bie  Brute  oft  (djroere  ©ciabigung  bureft  fiiiufe  unb 
@d)immc(. 

®cr  $oben. 

^  25ci  ber  ?(u?maf)l  be?  fteften  ®oben?  jiiiii  ©obfenftau  fbredien  oerfdjiebene 
gaftoveu  mit,  lucldje  non  ben  @igentilnilid)feiteu  ber  $flanje  felftft,  fomic  ben 
billfiFalifiien  'Cerftaltniffen  ber  ©egcub,  mo  ba?  £anb  liegt,  nbiangeu.  3m 
allgemeiueu  giftt  man  reiciem  9ltluoiuiubobcu  ober  tiefem;  fniibigcnt  ober  fie?= 
ialtigcm  lie  ft  in  ben  'liorjiig  Gin  ftarf  faubiger  Siobeu  crleicitert  ben  Slitftaii, 
mairenb  bie  ®earbeitung  cine?  fteifen  SJoben?  fdjmer  unb  foftfbiclig  ift.  3"s 
folgc  ber  ?terfciiebeiiieit  in  Siegcn,  Sonnenfdieiu  unb  £>eftigfeit  ber  ierrfdicnben 
©iube  Fanil  ein  iu  cincc  gemiffeu  ©egenb  gum  ©oiifeubou  tauglicfte?  2anb 
ganglid)  nngeeignet  fein,  menu  c?  in  einer  anbcrcu  ©egeub  liegt.  ®a  bie 
©urgeln  bet  tpobfcniflauge  oicle  gui  tie?  in  bic  Grbc  cinbriitgen,  fo  iff  ein 
gin  brainierter  Uiiterboben  mefeutlid).  Siefonbcre  flufmcrtfanifeit  erfotbetn 
Xiefe,  gruditftarFeit,  Srainnge  nub  geiufjeit  be?  Sioben?.  9)ian  oermeibet 
feftmere,  naffe,  fomie  fteije,  tonlfnltigc  SBobcu. 


gortpflaiigung  bur  ft  Same  i. 

9Jian  Faun  .£»ot)fenl)flnngcu  an?  ©auten  giicfiteu,  bod)  finbet  biefe  fOietbobe 
feltcn  ‘Miimeubuug,  mcil  fid)  bureft  Vlftlegcr  leiditcr  unb  fdineller  Fraftige 
'pflaugeu  ergieleu  laffen.  gcruer  liafteu  bie  an?  Saiuen  gegiieftteten  ‘Pflangeu 
bic  92eigung,  fid)  ftarF  gu  oeraitberu,  fomobl  ftiufiditlid)  ber  3eit  ber  9ieife  al? 
auift  ber  Dnalitat  be?  iprobufte?.  9)iit  fBffaiigen,  bic  an?  3  a  men  gegogen 
finb,  angeftaiitc  ©drten  geigeu  iu  ber  Siegel  maugelftafte  ©leidiniiiiigFcit  in 
ber  ergcugteii  ©oofenoarietat  nub  in  ber  3eit  ber  9ieife.  9lu?  Snnicn  ge- 
gfnttete  SSflangeu  liefetn  ba?  erfte  3aftr  Feiuen  tootifcn,  nub  im  gmeiten  3nftre 
Fanil  man  tiur  auf  eiucii  geriugen  Grtrag  reeftnen. 


3n  ben  9(ieberlnnben  ftraute  man  ein  8ier,  ba?  ©rotbicr  gcuauiit  murbe, 
ba?  moftl  .Strfiuterftier*  fein  foil,  unb  ftei  beni  bie  ffrauter  al?  ©arunflSniittcl 
bieuten.  ®iefe?  8ier  mirb  in  einer  UrFnnbe  »om  3aftte  1260  an3briicflid) 
.jermentum*  genaunt,  ein  8emei?,  ba&  ftei  iftm  bie  ©fining  unb  ber  Slftiab 
»on  5iafer  bie  $aubtfad)e  mar. 

tleftrigcii?  ftegegnet  mi?  bet  9iamc  eine?  gcgoreneii  8iere3,  ©ruit,  fefton 
in  einer  UrFnnbe  Ctto?  111.  Don  939.  Gublidj  gaft  e?  and)  reeftt  fd)led)te? 
Sier,  ba?  an?  .?>afer  geftraut  mar,  nnb  mogn  anftatt  be?  ftobien?  nur  Gfd)eu= 
blatter  genommen  miirbctt,  mie  bie?  bie  genannte  $ilbegarbi?  6egeugt.  3m 
14.  3nftrftnubert  frftciut  ba?  Sagerbier  aiifgcFonimeu  gu  fein.  8mar  mirb 
mi?  bereit?  bom  Saljre  1090  ergaftlt,  bag  bie  Siouncn  im  Stifte  greFeuftorft 
im  Ulunjterlnnbe  alte?  unb  itcue?  ©ier  erljalten  batten;  aber  iu  ben  Stotuteii 
ber  ©tabt  llliu  aunt  3al)re  1350  lefen  mir  gnerft,  bafe  nur  oon  ®iicftaeli  bi? 
©alpurgi?  gebraut  mcrbcii  burfte,  mie  benu  gu  gleicfter  3«it  in  be1’  Stabt 
3ittau  bic  Crbuuiig  beftaub,  gmeierlei  ®iet  gu  braueit,  ©eigen«  ober  Xrfinfc- 
bier  fiir  ben  fofortigeu  ©ebraud)  unb  @erften=  ober  flagevbier. 

Gbeufo  feftien  man  friib  in  ben  &(ofteru  eiueu  Unterfcbieb  gmifdjen  gutem 
unb  minberem  ffliere  gu  maeften,  mib  an?  bem  3aftre  1482  ift  un?  beFannt, 
bag  bie  ftlofter  gmeierlei,  ein  ftfirFere?  (®atcrnu?)  nub  ein  feftmidjere? 
(utoucntbier)  gebraut  ftaben.  9icbeubei  fei  bemerft,  baft  ba?  gange  SHttelalter 
ueftcu  bem  ®icr  uiel  ®(et  braute,  ber  felbft  bem  ©eine  gleicbgeftellt  murbe, 
jo  befonber?  in  Sdjmabeu,  ben  SFieberlanbeii  unb  ©adjfen.  3u  ben  9!ieber= 
anbeu  foil  er  (ber  9J(et)  am  idimaetbafteffeit  getoefeu  fein,  uainentlidj  gu  8riiggc 
unb  ©eut;  in  URcifeen  (Sadjfeit)  aber  gab  e?  im  3aftre  1015  fo  Biel  SSorrat 
au  SRet,  bafe  bei  einein  groSeu  jeuer  in  ber  Stabt  infolge  SRangel?  an  ©offer 
ber  IWct  bie  beften  liofiftbieufte  oerriefttete.  ©egen  Gube  be?  12.  3aftrl)imbert? 
murbe  Siet  bereit?  fiber  bie  ®onau  bnreft  9iieberofterreii^  uadi  SFonftautiiioBel 
uub  meiter  naeft  Stjrieu  unb  ®a(fiftiua  gefanbt.  3m  14.  3nl)rl)unbcrt  merbeu 
bie  SRctbrauereieu  gu  (Riga  unb  ®angig'  genaunt.  Sm  bod)ineifterlid)cn  .s;ofe 
gu  Viaricnburg  tranf  man  an?  fleinen  SdienFglfifcru  ben  reineit,  gutcu  (Viet  : 
bann  folgteu  ftofte  ©lafer  fiir  alten  unb  gum  ®eil  feftr  ftarfeu  ®!et,  ber  meift 
au?  Siiga  lam.  3nbeffen  murbe  ber  9Rct  gegen  ben  9ln?gaug  be?  Siittel 
alter?  immer  meftr  Berbrfingt,  mfiftrenb  ba?  ®ier  fieft  immer  fiegreic^er  in  beu 
lUorOcrgrunb  ftellte;  murbe  bodj  bie  eble  ®raulunft  ftet?  Borguglicfier  l)infid>tiid) 
ber  Sdjmacfbaftigftit  unb  8etummlidjftit  iftrer  Crgeugniffe. 

©licfeu  mit  aber  in  bit  Borgermanifd)e  3eit,  fo  fiubeii  mir  fdiou  um 
oiele  3abrftunbert«  rucfmfirt?  bie  erften  fKngeicften  be?  8iere?,  uub  batten  bi.' 
Ggpoter  beu  $oBfeu  gelannt,  fo  batten  Tie  um  3000  3aftrc  Dor  Gbrijm?  mid) 
fdiou  ba?  8ier  gebraut.  Kmifiberub  2000  3abte  Bor  Gftriftu?  foil  bet  Jtbuig 


Cfiri?  iu  GgiiBten  ein  an?  gcmfilgtem  Wetreibe  bcrgeftelltc?  ®ier  eiugtfuljrt  babeu, 
nnb  fecrobot  (©efdiiditoidirciber)  ergfililt  bemerfeimmertermeife,  bati  bic  GgtiBter 
iftren  ©ein  fogar  an?  ©erfte  bergeftellt  baben  foUen,  teilmcife  meuigjteu?.  ?ludj 
auberc  ©efcfti(bt?id)reifter  be?  llltertum?,  fo  9lrd)ilod)u?,  ?lcfd)Blu?,  SoBboFle?, 
ergfiftleu  non  bem  ©erftemoeiu,  ber  eiuft  ,£l)tl)o?“  ftiefi.  3n  biefer  uiclfadjen 
$fuual)me  bemerft  'Profeffor  9tiel)in  iu  feinem  grunblegenbcn  ©erfe  ,$ianb» 
morterbucb  be?  biblifrijeu  Kltertum?*  (a.  a.  0.,  Seite  493):  „9iad)  ber  SReiuung 
Bieler  fallen  bie  GgtiBter  ©erftenjaft,  eine  9(rt  ®ier,  getrunlen  babeu,  unb 

ba?ielfte  foil  miter  bem  ©attmig?nnmru  fiir  ,ftarFe?,  beranfebeube?  ©etrfinf' 

(idiecfftar)  mitbegeiebuet  fein.  (Run  baben  allerbing?  bie  GgtiBter  nor  uralten 
3eiten  ein  ®t)tl)o?  ober  ®t)tbou  genannte?  8ier  an?  ©erfte  uebft  eiuigen 
auberen  3»tateu  (liaib  talmubifdier  Kugafte  Srofu?  uub  Salg)  gebraut,  ba? 
and)  in  bet-  griedjifrijen  Sibel,  freiiidi  mir  Bermbgc  miriefttigcr  Ueberfcbnng, 
ermfibut  ift.  Gbenfo  babeu  bic  9letl)ioBier,  nad)  mebreren  InlmubfteUcn  bie 
®(ebier,  ferner  iberijebe,  liguriidie,  BbrRgifcbe,  tbmfifdje,  armeniicbe  nnb  be* 
fouber?  Feitifcbe  Stfiuunc  (bic  ©ermaneit  erft,  feit  fie  fid)  bem  Vlrferbau  gu* 

meubeten)  einen  bie  Steflc  be?  ©eine?  erfebenben  ©erfteniaft  get vu u fen.  ?tber 
bab  iu  bem  ©einlaub  GgBBten  Slier  gebraut  roorbeu  ift.  Faun  baron?,  ba& 

®almubifteu  uub  9iabbiucr  jcucir©attuug?nameu  baffir  gebraudit  baben,  niebt 
fo  obue  meitere?  bemiefen  merbeu,  bn  nocb  im  Snliuub  bie  Griuncrung,  baB 
ba?  Slier  ein  au?lfinbifdje? ,  egBBtiidie?  ober  mebifebt?  ©etrfinf  mar,  fid) 
boutlid)  Funbgibt,  unb  ift  bei  bem  SRaugel  jeber  $>iubeutuiig  auf  foldie  Sler* 
tueubmig  ber  Olerfte  im  alten  Jeftameut  im  hbd.ftcn  ©tab  uumabtfcbeinlicb. 
®er  ©clebre  fteftt  alfo  ber  aUgeineiu  Ocrbreiteten  Vluficftt,  bnf)  bie  alten 
GoBBter  iicb  ba?  8ier  felbft  brauten,  eutgcgeii.  ?tuf  ber  anberru  Seite  aber 
full  bie  Sinnft  ja  felftft  Bon  citicni  beimifdicit  fionig  (Ofiti?)  bem  8olFc  ber 
GggBter  gelebrt  morbeii  fein*).  Slfi  beu  ®bvtjgevu  uub  IbraFeru,  bie  gnte 
SiertrinFer  gemefen  fein  fallen,  biffe  ba?  SMer  8rBtou,  unb  9lrd)ilodju?  crgaftlt 
Bou  ibnt.  ?lucb  XenoBbon  fteridjtet  (nadi  ©etolbiug,  3«<beralBliabct,  fieiBgig) 
iu  ber  Slnabofi?  Bou  eluent  ftarfeu,  ftctfiiiftenbcii  ©etrfinFe,  eiitem  ©erftenfaft, 
ber  burdi  Siobrljatme  au?  Jfriigeu  oetrunFeii  murbe,  unb  iu  bem  nod)  bie 
©erftenFotner  urnberfebmammen. 

fiber  uid)t  ollciu  GgBBteu  ic.,  ionbern  and)  ba?  iBfitere  Floffifdie  2anb 
9lom  Famite  ba?  8ier.  ®ie  fRonter  intnuteu  ba?  8ier  ©abe  bet  lere?* 
JereBifia ;  bie  SBonie:  taufteu  e?  ,®erua* ;  SOiniii?  (©efd)id)t?fcbreiber) 


*)  lie  tjklufkc,  Retool) net  per  eblcn  StaM  ^elu[uiin,  on  einer  her  flilmilnbiingen 
gelegeit,  fallen  in  flcnuen  3eiten  bie  beften  Wierbcauer  getoefeu  fein,  bolter  man  nodi  fteute 
bo?  stlier  al?  ein  liclnflirtie?  CBcttflnr  beiiaml.  Utei  iiiueti  hi. 6  bo?  iBiec  ei<cnfatl«  itjtlio?, 
uub  fie  iniidilru  c?  mit  £mm  ©iiatiuiii  unb  mit  Vupiiieiibitter. 


nauute  e#  .Zercuifia*.  Striftotcle^  furirijt  cbenfall#  Don  eiuem  ftarfeu 
©etrairfe  an#  ©iala;  ZbcoDbraft  iprid)t  Don  (Berfienmein.  ©eoor  tie  ntten 
©oilier  nnter  ©om#  .frem'diart  fid)  beugen  mu  ft  tea,  faunten  fie  ba#  ©ier 
nldjt  lumber,  mie  ffaubinaoiiibc  ©agen  bcmeifen ,  baft  ba#  ©ier  in  ben 
norblidjeu  fianben,  ben  ©egioneu  be#  ©dinee#  mib  gifes,  befnimt  mar. 

©o  toiel  oom  Slier,  unb  nun  3um  ©ierbrauen  feibft.  ©efjlcit  idjreibt, 
baft  bn#  ©ierbrauen  im  ©littelaltcr  unb  cbeufolangc  3eit  nadjlier  mie  Bocfjer 
ba#  Wefdbiirt  ber  tjrauen  mar,  unb  baft  bie  gabigfeit,  gute#  ©ier  brniieu  ju 
I3nnen,  cine  grofte  (frauentugenb  mar.  On  ben  norbifdjen  §au8ljaltungen 
ftanb  bie  3rau,  unb  mare  fie  cine  Wonigiit,  iclbft  am  Weffel  unb  braute  ba# 
©ier.  Grit  {pater,  mit  ber  eintretenbeu  ©labtebliite,  fonnte  fid)  ein  fclbft= 
ftaubigci  ©ierbrauerjtaub  eutmirfcln.  Sim  friiijciteu  merben  eiitjelnc  Stable 
in  ben  ©ieberlaubeu  geitamtt,  in  benen  ba#  ©iergemerbe  flott  ini  @ange 
mar,  mie  3.  ©.  ©emend  in  (Selberu  bereit#  999;  baitn  in  Utredjt  ©luftiort, 
in  &oQaub  ®elft,  in  ©rabant  Siiuellt  (1209),  in  fflanberu  ©riigge,  (Sent 
unb  einige  anbete,  beteu  ©icre  bi#  naeft  ©tcuftcii  gefufirt  rourben. 
find)  in  Wbln  mar  bn#  ©ierbrauen  feit  ©egiiut  be#  13.  3al)rl)unbcrt#  eiu 
biiufiger  (Semerb#ameig.  On  bemielbeu  Onlirbunbcrt  mirb  uoii  einem  itarfen 
©ierbaubel  in  S'remcn  unb  Hamburg  (1270)  beriefttet;  {pater  merben  aneb 
©lagbeburg  nnb  ©email  geuamit.  ®n«  .iittaiiiieijc  ©ier,  bn#  id)Oii  1270  gc= 
naiint  mirb,  rourbe  Diet  uarfj  ©rag  nu#getitl)rt,  befonber#  11m  1380.  $00 
iiiiberfet  ©ier  giug  in  berjelbeu  3eit  -baufig  uadj  bent  Slorben,  mib  banifebe 
mib  ftbmebiicbe  Wonige,  (Brnfeu  1111b  (ibellcute  muftteii  fid)  felteu  ctma0  ©effere# 
angute  311  11111  ale  IBberflidie#  ©ier.  3m  ©iibcii  $cutfdjlaub#  ift  beiouber0 
Wegensburg  3U  uennen,  mo  feit  bem  11.  Oaftrljimbctt  bet  Jcmpfenbau  gepflcgt 
murbe,  unb  mo  in  ber  etjtcn  $a(fte  be#  13.  Onbtbunbcrt#  ba#  ©raumeien 
aQgemeiu  mar. 

SBat  ba«  ©rauen  erft  aUgeineiu  irei,  fo  rift  bie  Slraugcrfdjtiamc  balb 
bie  ftnaelnen  3iiujte  an  fid),  fobalb  fid)  eiu  grofteret  ©icrbraiieritaub  in  ben 
©tfibten  entmirtelt  batte.  ©adjbem  erft  ber  ©tanb  ber  ©cauer  eiu  fetter  mar, 
m&brte  e«  nur  turae  8<it,  al#  and)  bie  erfte  ©ierfteuer  unfiauebte.  3»  Ulin 
trefjen  mir  fie  um  1255  auerft  an.  SSBurbe  abet  in  uiancben  Stabten  au# 
Wangel  an  gutcni  SBaffer  unb  gutem  Weller  oft  febr  fd)led)te«  ©ier  gebraut, 
fo  litft  ber  lobliebe  ©at  felber  ftentbe#  ©ier  foniineu  unb  bn«felbc  in  cigcneu 
CAeulen  auOgebru;  fo  entftanben  bie  ttatMeDccmirtfibaitcn.  ®er  Slat  uon 
ffrfurt  Iofte  im  3at)re  1463  non  au#  ©numburg  beaogenein  ©ier  eiiicu  ©rminn 
6104  (Sulbeu.  On  anberen  Stfibteu,  mo  man  ben  eigenen  ©ierbraueru 
oolite,  oerfud)te  man  ba4  fogenanute  SReileuredtt  amb  our  ba0  ©iev 
aiibaubebueu;  nacb  biefem  tHedjte  burfte  feiu  inurtbalb  einer  SReilc 


oon  ber  ©tabtgrenae  mobnenber  ©utsljerr  ein  ©rauljaii*  ober  felbft  nur  eine 
©ibeutc  erriebten.  @egen  biefe#  ©leilenrer&t  fudrfeu  fob  bie  ©uttljerrcn  311 
mebren,  inbem  fie  fid)  eigene  lanbesljertlidje  ©rnu*  unb  ©rijaiifgeretbtfame 
berfdjafften.  @0  mntbe  nacb  unb  naib  bag  ©ierbrauen  ein  SHegal  ber 
£anbc0bcrreii. 

9Kit  bem  Gube  be#  SKittelalter#  gebt  mancbeS  (JJrofte  unb  ©emaltige 
babin,  abet  nitbt  ba«  ©ier,  ba#  feine  J^errfebaft  iinmet  meljr  aimbreitet,  je 
mebr  fid)  bie  Wunft  be#  ©rauen#  entmidelte.  Unb  cine  ganae  Meibe  »ou 
Stabten  rritt  auib  auf,  bie  burtb  ibr  befonber#  gebraute#  ©ier  cine  ©eriibmt. 
beit  erlaitgten.  ©olcbe  ©erfibmtbett  erlangte  eiuft  bie  „fDlnmme\  ein  ©iev, 
oon  einem  »rnun)djmeiger  ©iirger  nameii#  Cbriftiau  fKiimme  erfnnbeu.  (f# 
ift  ober  mar  bie#  ©ier  on#  ©eiaen  uub  murbe  bereinff  in  amei  ©orten,  n(# 
©tobtmumme  uub  al#  S<biff#muinme,  gebraut.  ©ein  ©efcbmact  mar  iiiftlid). 
(Sinfteu#  mcltberiibmt,  janf  e#  naib  nnb  uad>  aum  ©raunfebmeiger  National, 
getranf  berab.  ®a#  @cburt#iabt  be#  ©iere#  fallt  mit  bem  (fntbedtung#)abr 
ainerifn#  aufammeit,  ift  alfo  1492.  fRebert  ber  ©lumme  murbe  beriibmt  ba# 
inarliidie  ©ier,  ba#  bi#  naib  ©iiglaub  ging.  3eruer  bn#  eiubcctifdje  ©ier, 
oon  bem  $eraog  Gridt  0011  ©rauuf^meig  Butlier  anf  bem  t)feidj#tag  311  ©Jorm# 
eine  fflaidje  siigeidjidt  batte.  ®er  grofte  ©iergelebrte  ©latotomu#  (311  gut 
beutfeb  ©retfibneiber)  bat  in  feinem  ©ueb  ,Do  nntuia  cerevisariuni*  iigu 
unb  ebenfo  bet  ©iiimine  oiele  fd)Siieii  (Sigeiiftbnften  unibgeriibmt  unb  jagt  11.  a. 
oom  ISiuberfer  ©ier:  „gDr  Sicbcrfraufe  gibt  e#  nidit#  Sltigenebmete#,  faum 
etmn#  4)cilfamere#.*  Jtlau#  SRagiiu#;  ber  im  16  Oabrbiinbcrt  lebeube  @r,t» 
biftbof  uon  Uofala,  febreibt  im  13.  ©ud»e  feiuet  ©iftoricu:  ,®a«  (Sinberfer  jagt 
am  meifteu  311  im  ©ommer  bei  mtlrgeiibein  ®nrftc*  (Setolbing,  a.  0.  0., 
©ette  21).  SBeiter  mar  ba#  9Retfcburger  ©ier  al#  beiouber#  jebr  iimgeiu 
ftarfenb  um  iene  3<ft  beciibmt.  aufter  biefeu  unb  anberen  ftarfeu  uub  bittereu 
©rauubieren  mutbeii  audj  SBeiftbiere  gebraut,  miter  benen  bie  ©ofe  0011  ©o#lar 
uub  ber  ©rogbau  opu  .paunouev  an  erfter  ©telle  ftaubeu.  ®er  ©rotjljau  ift 
eiu  naib  feinem  etfteit  bauiiooeritben  ©taubecru  benamfte#  SBeiftbier.  Ueber 
ben  Smlberftabtet  ©raftbau  fibrieb  bet  ©elebtte  Stbootiu#  in  feinem  Don# 
.Libor  do  oere.yisia*  folgeube#  bbberbelifebe#  ®iftiebou: 

Oi  amlia  si  lioroul  sumuui  convivia  coelo  Rreibanmn  luporis  Jupiter 
ispe  daret,  10a#  311  tMiltfdj  befagt :  „(£#  miirbe  bei  eiuem  £>immel#baiifett 
ielbft  Oubder  feinen  erbabeneu  Wallegrn  mit  ©robbait  (©regbau)  beiuirten.* 
(©erolbiug.)  idlleu  biefeu  uecfibiebeneii  ©iereu  mutbeii  nun  trots  ber  ernften 
Sage  ieiier  Seiten  allerlei  ©pott<  ober  and)  Stofiiinmen  gegebeu ;  fo  murbe 
n.  a.  bn#  ©rebeiiburgcr  Slier  ..fieri",  ba#  ©re#lauer  .3d)00#",  ba#  Wouig#> 
blitter  ,  Juirfftein",  ba#  Wottbufer  SBciftbice  ..ftrabbel  an  bie  filniib",  ba# 


1844 


UrCflemetne  ^rauer-  ^5c»pfen>^eif uttg, 


1908.  ^lr.  1U0. 


Jortbflanaung  burtb  Seftlinge. 

k  Oi'ubtung  oon  -tioofeiiraiifcii  gefdiifbt  mittel#  Slbleger  Oon 

Jwn  SBuraeln,  and)  .©birjel.i*  ober  .Sebliiige"  genannt.  ®ie  aablreitben  «„#, 

»efibiiefbeiibin.  'ft'1*?  bieJOooidU)f)aii3c  auffmibet,  )uerbeu  beim 

ffr'T  ,r  "nb,  natbbem  fie  in  Sturfen  mit  tuenigften# 

je  3W)ei  ©rnpoeii  .Slugeit  ober  fluofOeii  aerlogt  fiub,  31m  BBtbtung  neuer 
©flanaen  OerloeitbeL  On  entgeu  Icilen  ber  (Maififtben  Wilfte  liiftt  fid)  0011  ben 
tm  tfrubiabre  gepflnnaten  Slblegeru  bereit#  eiite  (frnte  traideii,  borb  crhiilt 
man  tu  ber  SRegcl  cine  oolle  (frntc  erft  im  3meiteu  Oabtc.  ®ie  bciteii  '>(li- 
leger  ftammen  uon  jungen  ©flauacu,  bn  fie  Wrnnfbeiteu  beffer  SBiberftanb 
Iei|ten  unb  crtragreieber  feiu  folleu  al#  foldie  uon  alten  ©flan, ion.  Side  Sib 
Ieger  ntimcii  oor  bem  ©flanaen  forgfam  georuft  uub  ertraufte  ober  fdinbliafte 
meggemorten  merben.  ,  J 

...  8Ud)tunfl  neuer  ©arictatcn. 

...  ~er.  n,,rt|t.1('ite  (Begeiiftonb  ber  Ofubtung  neuer  ©arietiiten,  fomie  ber 
mibt  monger  oieloerforetbciibe  ber  ©ereblung  beftebenber  '©nrictateu  oerbieut 
bte  aufmerDamfeit  cue#  jeben  .tmofcbaiier#.  ®ie  ©flanaen  auf  iebern  Oclbc 
fiub  mebr  ober  toemger  oeranberlid).  CSinige  fiub  ertragreitber  al#  nnberc 
etnige  pub  «id)er  an  ben  miiuf(beu#merten  ©araen,  nnb  ciuige  meifen  nnberc 
mertooUe  (figcufdiartcn  auf.  Slcne  ©nrietaten  foiineu  miter  ben  ©flnnaen  in 
ber  ©pauaeilftbule,  menu  btefelben  nu#  ©nmeu  geaogeu  merben,  gefndit  merben 
Wodjbem  bie  on#  camen  geaogeuen  ©flanatben  in  bie  Oifirteu  mngeOflauat 
“nb  nnb  einrnnl  netragoi  ljaben,  fann  eine  forgfaltige  ©tiiriuig  bei  ber  ©fliicfe 
ergeben,  baft  geloiffe  ©flauaeu  befferc  (Sigcniiboftcu  befiften.  ®iefe  finb  baun 
paffcnb  311  beaeidjnen  nnb  uadiftc  ©ai)on  amerf#  meiterer  Slu#mnbl  Slblener 
baoon  an  "^nteii.  e#  ,ft  feiu  Srnub  ergditlid),  marmn  biefe  'JRetbobe  bei 
gemigenber  ©ebarrifdjfeit  irnbt  baau  fiibreu  follte,  baft  mertoodc  neue  ©arietSten 
«aeugt  merben.  ®ie  mit  neiien  uub  uerebelten  ©nrietaten  uon  ©?ni«  SBeiien 
SBeintranbcn  unb  anberen  griidjten  erjidten  giinftigeu  ©efultate  foifueu  flrtj 
be.  ber  £ioufei.fultur  m.cberbolen  loffen  uub  beute.i  an,  in  mclcbeu  9lirbt.mgei. 
bit  ©ereblung  fortgefeftt  merben  faun,  befonber#  bi»fid)tlitb  ber  Stcrbeffcrung 
bn  OMliliii  to  ©robufte#.  ®ie  ©elegenbeit  aur  (Sraeitgung  eblercr  ©orten 
burtb  Sluaioabl  ber  ©torfe,  0011  benen  Stbleger  geidmitteii  mutbeii,  eroffnet 


bem  fortubrittlidieii  ©opfenbauer  etn  uerbeiftimg#oollc#  5elb.  ©icle  Sucfjter 
mclriic  grofte  atufmerffamfeit  auf  bie  Sriubtbavfeit  ibrer  Selber  unb  bie 
Wetboben  ber  ©obenbearbeitung  omuenbeii,  entiicbmeii  bie  ©eblinge  aur 
Slulnge  oon  .'OoOfeiioflnuaungeii  ben  crftcu  beftcu  £m»feiigarteii,  olme  bie 
©robuftioitat  unb  anberen  gigenfd)afteu  ber  ©flnuacii,  oon  benen  bie  Seolinge 
berftammen,  in  ©etradd  au  atebeu.  ®ie«  bat  in  oiclen  ©flnuauiigeii  baau 
gefilbrt,  baft  gemiffe  Sbnraftere  ber  Slarietat  uerloren  giugcii,  1111b  auf  fait  alien 
ifelbetii  foitimeu  gemifdjtc  Starietateu  uub  Oubioibiien  mit  reirijem  unb  arniem 
grtrage  nebeiieinaiibet  in  olnnlofcr  SBeife  oor 

ginc  eutfdiiebeuc  ©erbefferung  ber  Ounlitat  follte  auf  bie  forgfame 
-Inamabl  ber_  ©eblinge  binfidjtlidi  ber  ©robuftioitat,  ber  gtlcidjforiuigtrit,  be: 
TM1*ttrc  flegett  fhaiifbeiteu  unb  ber  allgemeiiteu  ffiibigfeit  ber 

Sliioaffmig  an  bie  ©ebiiigiiugen  in  ber  (Begettb,  in  benen  bie  ©pauacii  maebfen 
cvn  f  '°!acn-  W"*mabl  loll  aur  3eit  ber  ©fliirfe  ftot tft ribcu,  100  foldie 
•Vugcl  mit  ©nnnaeu  oon  betOorragenber  (Bute  nnb  grtrng#fabigfeit  beaeidnnt 
merben  foiineu,  fobaft  in  ber  nadjfteu  Saifou  bie  ©eblinge  baoon  gefrbnitte, 
merben  Foiineu. 

,  ®ie Jjeit  jum  ©flanjcn. 

S3ie  ©fit,  111  ber  ba#_©flnu3en  ftnttfi nbru  foil,  bangt  3U111  groften  Zeilo 
Oon  ben  lornleii  '©erlialtnifieu  an  bem  Crte,  mo  ber  ftooteu  gebout  merbt 
foil,  a b,  bod)  liiftt  fid)  im  allgemciueu  fagot,  baft  bie  beften  ©efnltate  eraivU 
merben,  menu  mit  bem  ©flanaen  bcgonucu  mirb,  fobalb  fid)  ber  ©obcu  feiu 
nnb  miirbe  arbeiten  laftt.  On  Slalifornien  foil  man  im  Oauuar  ober  Oebrmi 
Oflanaen,  obiebou  in  einigen  Oabren  and)  baun  gnte  SJefuItate  eraielt  mttrbeu 
menu  man  erft  am  1.  ffllni  bie  ©torfe  umuflanate.  On  Crcgon  itub  SBafbingtou 
Oflnnat  man  bie  .^loOfen  im  ©lara  ober  Sloril,  nub  in  9lem*©or[  bat  man  in 
giinftigeu  Oabren  im  Mpril  mit  gtfolg  geoPanat. 


Oifl  4.  Conbflrafsc  jtuiitfion  Sicipfeiirelbern,  mit  ©opfenrattlen  auf  .^ortineruit  an  beibeu  Seiten. 

®o#  ginpflatijcn. 

On  flalifornien  Oflanst  mail  faft  iiberall  bie  iieucn  fpoofen  in  ©eiben, 
bie  nad)  bcibeu  ©iebtungen  6 »/,  bi#  7  fyuft  ooneinanber  entfernt  fteben.  ©ei 
einem  Slbjtaube  Don  6  */2  ergeben  fid)  1031  fMigel  auf  bcu  Slcre  unb 
42'/,  Oiinbrntfuft  ©obeit  auf  jeben  fjiiget ;  bei  7  guft  ®iftmi3  ergeben  fub  898 
.fiugcl  fiir  ben  Sieve  unb  49  Duabratfuft  ©oben  fur  bie  ©flanaen  jcbe#  $ugel#. 
On  Crcgon  unb  ©nibiugton,  mo  man  aur  ©obenbearbeitung  OmeifoSimer 
beniitst,  liimmt  man  in  ber  Siegel  cine  Siftana  oon  8  Ofuft  amiftbeit  beu  Sleiljeu, 
ma#  680  ©flanaen  fiir  ben  Slcre  erforbert. 

®ic  Slrt  ber  ©obenbearbeitung  in  ben  ©opfengarten  madjt  gevabe  9leiben 
notmenbig.  ©Ian  fefet  brei  unb  oft  Diet  ©eblinge  in  jeben  fjiigel.  g#  berrftben 


gig.  3.  gin  $opienfeIb  (Stangenantafie). 


~$lv.  126.  1908. 


1948 


Untericfitebeni  ©fctmittgen  uub  in  bee  ©rajis,  mib  bie  3aht  ber  311  pflanseitben 
ecblmfle  Iirfiint  in  grtuiifem  Wtnbc  ab  non  bem  ©pftem  be«  3iefjenS  bet 
ihnnfeii  mib  bem  >Ureife  bet  SBiitjfln.  cS)rf#  Soften  eiuet  Dierten  Bursel  ift 
erne  ©orfiditSmaBregel  gegen  bie  ©i3gtid)feit  beS  ©erlufte*  burdj  ©erfnuten 
obev  cdmbigting  eineS  ober  meljrrret  ©eblinge  iind)  bent  (Elti9^at«ft<n. 

©me  oirte  ©fetbobc  jum  Sefeen  ber  Bunefli  beftefrt  barin,  bnB  moil  ben 
Hiuttrlumitt  (him  jeben  .CnigelS  init  einet  fletneu  ©tangc  Bcseidjnet,  mi  toeldjcr 
bio  «t*nuge  fiir  bio  Wanfett  BefeTtiQt  loerbeu ;  bamt  mndit  man  tint  bie  ©tange 
Ijerimt  btei  fiodjer,  tueldie  migtfiitjr  bie  ©pitjen  cines  gteirfjfeitioen  ©reierfs  mit 
einer  ©cite  Bon  3oU  bilben.  $iefc  Sodjer  luerbcn  mit  cinem  ©flansftoif 
gemadft,  bod)  nimmt  man  bei  fefjr  feften  ©bbeu  oft  cin  ©tedjeifcn.  ®aiin 
fterft  mau  bie  SBiirjdftocfe  eiiijeln  iii  biefe  2odjet  ill  ouficdjter  Steltang  mit 
ben  .itnofpeu'  iiadj  oben,  mtb  3 nun-  fo  tief,  bafe  Tie  umi  einem  ;lol(  (in  Oregon) 
bi*  bvei  3**tl  (in  ffalifonticu)  unterbnib  bet  Cberfiiidjf  (teflon.  ®nmt  luirb  bio 
@tbe  Ieidjt  uni  fie  berum  feftgeftampft.  Dead)  einer  miboren  ©ietUobc  grabt 
mmt  mit  oinem  ©paten  cin  2odj  an  ber  ©telle,  mo  ber  £iiigel  ftebon  fed,  unb 
pRanjt  barin  cine  bis  bier  SBurjetn,  ienadibcm,  mie  friiftifl  fie  finb.  ®icfeS 
ift  ein  frfmellercs  ©erfnljteu,  abet  loemgcr  cmpfefjleitstoert,  mcil  bie  Bttrselu 
jufammenflobranflt  luerben  unb  leidjter  bem  Sferbetben  miSflefetjt  finb.  See 
©rcis  ber  Burjcln  ift  febr  abmeicbenb  iitib  fcbmnntt  bon  einem  Eollnr  fiir  1000, 
wenn  Tie  roirblid)  oorljanbeti  finb,  bis  311  odjt  ®olfnr  ober  jeftn  Eollnr  fiir  100(1, 
menu  fie  felted  finb. 

®ic  ©obettbearbeitung. 

SSrilnblidje  ©earbeituug  beS  ©obens  ift  V>oit  Bidjtlgfeit  uitb  foil  friib 
anftofaiiflett  unb  fortgefetst  merben,  bis  bie  ©flamett  gut  Seiteuarme  gebilbet 
babo-n.  ®ieS  ift  iiotmeubifl  nirfjt  alleut,  tun  bas  Uufraut  Ijijttanjuljrttten,  fonbern 
and),  nm  311  Berbinbcrn,  baft  ber  ©oben  eine  Stnifte  bilbet  uub  bart  luirb,  bcim 
mean  or  fid)  in  biefem  ©uftnube  beftiibet,  fteigt  bie  5cnd)tigfeit  auS  bon  untcrcn 
©obenjdjidjteu  empor  unb  uerbnmpft  fdjtiell.  £>nufiges  Sluftocferu  boS  ©obeuS 
bis  An  eiuev  Ticfe  non  31‘oei  bis  brei  3olI  liofert  cine  Sage  feiu  jerteiltcn 
©obeuS,  metdjer  bie  ffeiidjtigfeit  unlje  an  bet  ©obeufliidje  Ijalt,  mo  fie  leidjter 
fiir  bie  iiiiiflen  ©augiouraelit  311  erreidjen  ift,  loelrbe  fid)  ctmn  11111  bie  3eit 
bilben,  in  ber  . bie  ©flanseu  bie  Eolben  anfeften.  Bemi  biefe  fleiuen  ©aufl- 
tmir.Aelu  bind)  311  incites  Slnfloifcrn  bcS  ©obeuS  serftort  ober  fdjmer  beidjiibigt 
merben,  io  mivb  bas  BmfjStum  nuffleljaltcn,  unb  os  tritt  311  fti'iijes  fKeifen  ein. 
'lliifmerffame  i&opfeitbmicru  ftimiuen  barin  iiberciit,  baft  bie  jttugeit  ©liitem 
fnofoeu  fid)  nietjt  fo  gut  aufcbeii,  menu  bie  ©aiigmiitAeln  evilftlid)  geftort 
merben,  nnb  ber  Sritteertrag  iitfolflebeffen  farglidjer  aiiSfadt.  Irotsbein  faun 
es  unter  Umftdubeii ,  menu  ber  ©oben  bait  mirb  uub  bie  geuebtigfeit  3U 
fdjnell  Derbnmpft,  meuigftcus  in  troefeneii  S.iljren  ange.ieigt  fein,  uoebmals 
auf.iidodern  uub  baranf  311  redjncn,  bug  bie  ©augmur3elit  itad)mod)feu,  uut 
bie  Suite  gut  3111-  fKctfe  311  britigeit.  Eie  beftebenben  ©obeiluerbdltniffc  muffeu 
in  ©esug  auf  bas  Slufbatfett  uarb  bem  fluftreteu  ber  ©augiptirseln  maBgebenb  feiu. 

X;as  ©cfdiitcibcn. 

Xurd)  ©efcijiteibeu  merben  bie  iiberjdjiifftgen  'MuSldnfer  non  bem  SBursel* 
ftocf  eutfevut  uub  bie  ©ilbitng  Don  meuiger,  abet  ftdrferen  fHaiifen  geforbert. 
®er  SBur3elfto(f  mirb  babei  auf  eine  anuebntbave  8orm  unb  geeiguete  Itefe 
miter  bie  Stbc  gebradjt  unb  bie  ©ilbintg  »oit  iiuermiinfdjten  WiiSldnfcrit  eiit= 
gcjdirdnft  ober  oerljinbert.  ®ie  bei  bem  ©efdmeiben  notmenbige  ©earbeitting 
bes  ©obeuS  bilbet  ebcnfalls  etueu  miebtigeu  leil  ber  fiultiuieruug.  3uuerl)alb 
gemiffer,  burd)  iirtlic^e  ©erbdltniffe  bilftimmter  @reii3en  faun  bie  ©eriube  beS 
©JadistumS  uub  bie  3eit  ber  ©eife  bind)  ftiibcS  ober  fbdteS  ©efdjneiben  be* 
einfliiBt  merben.  ®er  adgemeiucii  ©rajis  geiniiS  befibueibet  man  friil)  im 
gvubling,  toobei  ber  gcnatie  ©eittmuft  uou  bet  ©aifoit  unb  ber  Dertlielifeit 
abbdngt.  Ss  (jerrfdbt  uiclfad)  ber  ©ranid ,  Diet  ober  fiitif  giirdjeu  mit  einem 
fleiuen  ©fluge  an  beibeu  ©eiten  bet  Dtcilje  311  3iel)eu  unb  bie  Srbe  uou  belt 
giigelit  toegjumeitben.  ®amt  mirb  fteii3meis  tit  betfelben  ©Jeife  gepfliigt, 
fobnfi  ieber  .'Oiiflel  eiit  fleiueS  Gaabrat  uugeftort  beljerricbt.  ®amt  mirb  bie  Srbe 
aufgebocft  1111b  uou  ben  ©iurjeln  meggebobcit,  mtb  bie  iiberfdjiiffigcu  2Bur3eln 
mtb  Slusldtifcr  metbea  utitfamt  einem  ©tiicf  0011  einem  bis  3mei  3oll  Saiige 
ton  bem  oberen  Snbc  ber  'fiJttr3clfroiie  mit  einem  fdjarfeu  fBieffet  nbgejdjiiitteii. 
'Jladj  bem  ©cjebitetben  mirb  bie  Srbe  mittels  ber  t£>acfe  auf  beu  .’Oiigct  jutitef* 
gemorfeu  uub  bet  ©Jurselftorf  3ioei  bis  brei  3oU  tief  bebeeft.  3»  Utel  ©efd)tteibeii 


auf  biefe  Slrt  gi6t  ©eranlaffmtg  311  ll'rnnffjeit,  unb  oft  bat  migleidjmnBige* 
©ef^neibeit  ein  fpdtes  Wnfgcben  bet  jn  ftarf  Befdjuittencn  ©anfen  stir  SuIflS- 

Sin  aubereS  ©crfnbreit,  meldjeS  gemiffe  ©orteile  bem  obigeu  gegenlibet 
uoraits  bat,  beftebt  barin,  bag  man  ben  ©oben  mie  oben  mittels  ©fliigenS 
borbeteitet  unb  belm  3ieben  ber  beibett  lebten  giirtben  ein  ©flugmeffer 
(coulter)  an  bem  ©fluge  benubt.  ©fan  grdbt  baini  ben  f&figd  nirfjt  auf, 
fonbern  nimmt  ftatt  beffeu  eineu  ftbarfeti  ©paten  unb  fdjneibet  bamit  bie 
©eiten  bes  $iigelS  fdjriige  P011  oben  nod)  tintett  ab,  fobafj  berfelbe  etma 
bier  3oU  im  Duabrnt  oben,  uilb  12  bis  14  3oIl  im  Cunbrat  mitcii  miftf. 
©ierburd)  mirb  baS  Marten  bes  2nnbeS  burd)  bie  ©onne  oerbinbert,  mib  bie 
iteiieti  Sdibfilinge  fomtnen  leiri)t  binburdj.  ®aS  ©ejdbncibeit  fdllt  glettb* 
fBrmtger  auS,  unb  bee  ©lursclftorf  leibet  meuiger  bon  SBunben  uub  ©er* 
lebmtgen  als  bei  bet  erfteren  ©tetbobe. 

Xie  Wcriifte. 

©itt  SluSnabnte  ber  babfenbaiieubeu  (Scgeitbeit  im  ©taate  9fem=©orf  bat 
mau  belt  ©ebraud)  Poll  .fjmpfeuftaugeu  in  jcnen  ©egenbeii,  100  cS  menig 
braudfbares  .'00(3  gibt,  3U111  grofieit  ®eile  mifgegebeti,  unb  fclbft  iit  ftarf 
bemalbctcii  Siegenbeii  bnben  wicle  ©flnuser  ficb  boil  benfelben  nbgemenbet. 
®ieS  ift  lticbt  allcin  ber  mit  benfelben  perbmibcneii  Slvbeit  mib  fioftfpieligfeit 
3ii3u}d)rciben,  fonbern  bie  Srfabning  bat.geseigt,  bag  bie  ©orteile  bes  $opfen» 
banes  mit  ®tiibten  gegeniibev  ber  ©ermeubung-  bon  ©tnugcii  fo  bebeutenb 
finb,  bufi  eS  ntir  nod)  eine  Stage  ber  3eit  ift,  bis  bie  ©tangeit  no  II  ft  an  big 
uevbanut  feiu  merben.  ®ie  .$opjeii  bleibcu  att  belt  ®tdl)tcu  gefmibcr,  mtb 
beffer  311  mafd)eit,  rclfen  friitjer,  finb  meift  teidjer  uub  beiler,  occ.iiueigeu  fid) 
mciter  utiteii  mtb  finb  nirfjt  fo  ftarf  belaubt;  fie  laffen  ftrfj  nirfjt  fo  Ieidjt 
pom  ©Siltbc  iiniljeepcitfdjeti  uub  finb  3iir  ©fliicfe  leidjter  abjunelpneu.  Sind) 
laffen  fid)  bie  .fbopfen  pgiideu,  obue  bie  ©ante  311  jrijiieibeu,  loaS  fdjiiblid)  iff, 
meil  eS  bie  ©iicfmaubeniiig  ber  Stoffe  auS  bet  ©ante  in  bie  ©Snivel  net* 
btubert  unb  burd)  beu  baruus  fid)  ergebenbeit  2luSfall  an  ber  ©aljrmigsmittel* 
tefetpe  in  beu  Snivel  bas  SBacbstmit  in  folgcubcit  Saljrcu  fdjmddjt. 


ffig.  5.  ipopfeiiietb,  Se  11 1  Or  a  D  t  rt  e  rvtft  unb  ©fliidmetbobe. 


ffriir  eineit  bauetnbeu  Jpopfeiigarten  gibt  eiu  ©rafjtgeriift  in  einer  ober 
ber  anbeteu  Sorm  iit  beu  meiften  (ifegeiibeit  motjl  bie  beftett  ©efultate. 
©0  teic&ltd)  ©0I3  Porbanbeu  ift,  biirfteu  bie  erfteu  Jlnlagefofteu  biefenigett 
bet  ©tangea  moljl  etmaS  iiberfteigcn,  nlleiit  bie  SlrbeitSerfparniS,  bie  ©orteile 
beim  SBafcbeit  mtb  ber  groBere  Srtrag  bei  biefet  ©letljobc  bnben  allgemein 
bie  Sfefamtfofteu  bet  ^opfeiiptobnftioit  petmiitbert,  mo  mau  ®val)tgerufte  an 
©telle  ber  ©tangea  eingef ii t)ct  (jnt. 

®aS  ®rnt)tgeriift  mirb  auf  3af)l(ofe  ©Jetfeu  fouftruiert,  bod;  jerfndeit 
biefe  alle  in  3toei  ©auptflaffen  ber  lypeu,  baS  Ijolje  mib  baS  itiebrige  (Serilft. 
®aS  Ijolje  Sferiift  fiitbet  bie  ausgobeljutefte  Ulmueubmig  uub  an  bemfelbett 
ftub  bie  bebeuteubften  ©erbefferimgcii  norgeaoimneit. 


©liiutbeuer  Sagcrbier  „©ocf",  bas  Dsiiabrucfer  „©ufie*,  bas  'Bittenberger 
„Sfater*,  bas  itpriber  in  ber  ©fnrf  ©raubenbutg  „©forb  mtb  Jobfrblag"  uff. 
genaunt. 

3e  ndber  mir  nun  311  unferer  3«it  berauffommen,  befto  beffer  merben 
bie  Srseiigniffe  ber  ©raufmift.  3und4ft  bat  man  Beim  ©fal3batrett  uub 
©fal.jfdiroteii  neue  ©orteile  erjielt,  3ablreicbe  ueue  ©lalsborteu  uub  ©fats* 
mitbieu  murbcit  gebaut.  ©eue  smedfmdBtge  ©inri^tungcii  mib  ©erdtfdjafteu 
erftaubeti  in  belt  ©taitereien,  ber  Siibtapparat  faub  ftrfj  eiu,  311  &e»n  ber 
Siiglditber  Sonfep  bie  Sfiibitobren  erfaub;  amib  ueue  ©littei  bebufS  ber  bciifbat 
befttu  Qdrmig  taudien  auf  ufm. 

©esiiglieb  beS  ©ierftoffcs  bat  mau  nameutlid)  in  gtaufreid),  um  baS 
©ials  3U  jparen,  bdufig  ©tdrfe3iiifer  gettommeu.  ?(ber  noth  anbere  Bege 
murbeii  besiiglid)  ber  ©efferuag  (?)  bes  ©ierftoffeS  gefuuben.  @0  ftedte  ber 
©ittergutsbefiber  Sbriftiania  itt  ber  SJonbottet  SluSftclluiig  eia  ©djiffsbier  auS, 
bas  auS  ©tarfesuefer  obnc  ©fal3  gebraut  roar,  jebem  Bedjfcl  ber  Bitteruug 
ftanbtjielr,  mib  Don  bem  bie  lomie  non  100  Quart  6  later  20  ©ilbergrofdjeu 
foftete.  Sin  ©ierestrnft  aus  bemfelben  ©toife,  roelcber,  mit  Baffer  Devmifcbt, 
eiu  haltbareS,  guteS  ©ier  (?)  ergab,  foftete  ber  3entner-  9  ©eitbstaler.  3u 
beinjelben  3mede  (jntte  @raf  Seo  b.  ©03umomsfi  mtb  g.  ©.  ©ietfrfj  Don 
©fdtireit  eiu  ©fal3*£mDfeiiprdparat  mtter  bem  ©amen  .©etreibeftein*  auf 
betfelben  «uS)tetliuig  aiiSfleftedt.  3a  Siften  ober  gdffern  perpaift,  foil  fid) 
bas  ©raparat  jabrelang  gebaltea  (faben. 

©on  beu  ©ieren  aber,  bie  bie  eble  ©raumiffenfdiaft  ber  burftigeu 
©lenfd)f)eit  gutiebe  erfaitn,  finb  es  eine  ©eibe,  bie  fid)  ju  einem  Beltruf 
emporjdjmangeu.  @0  tiacf)  bem  Siutritt  ber  (gefdjid)t(id))  iteueren  3eit  (ab 
bem  17.  3a(jri)uubert)  befottbers  baS  englifibe  3mferbter. 


(Cine  ateuetljinterjieljmia  mitlrtS  »lerf tifrtlf  n  Wirt  au»  einer  englifibcn  ttrau. 
tolonie  'ISeitafrita#  flemelbet:  Sin  Steueifommiffar  Set  enalijdien  ©egierung  forbeete  eineit 
baubeltteibenbeii  UiegettiaitpUinfl  ouf,  tbm  bie  geftempelte  Urfunbe  oorjulegen,  burd)  mcldie 
er  berrdjtifit  toirb,  fein  ©eroerbe  auSjaiibtn.  £)er  brnitte  Siiteumann  berfidterte  bem 
ttammiifat,  bnB  er  bnnon  iiberjeagt  fein  tinne,  baB  biefe  Urfunbe  ganj  „&ll  eight”  jei 
jilfletle  aber,  b«#  ©apier  311  ptobnjieren.  Sad)  eintgem  Xrflngen  ging  er  in  (cine  .untie, 
bertoeilte  bort  einlge  tUttnuteii  unb  ecidjien  bann  mit  einem  Ifbmupigen  ©apiecieben,  ber 
alletbing*  etnen  3»emerbe1(beiit  borltellte.  Sutt  bei  Stempelb,  init  meftbem  bie  Urfunten 
311  perfetien  finb,  unb  loeltber  fo  unb  fnPiel  Scbidiug  ©ebilbr  foftel,  batte  unfer  fo  braper 
vxinprttng,  Wo©  aus  ©porfamFeltSgrflnben,  ba«-©ttfett  einet  ©ierfialtbe  auun'debt 
unb  erfiarte  bem  Wommiffar  gleiibmfltig,  bag  Mes  fa  betnabe  basfelbc  fei.  3pc. 

* 


Irinffj>rilcl?c. 

®as  Sie6en  ein  iramn  V  $ie  fSteube  ein  3d)aum? 

©a  fiiile  mir  (jtambrinus  ben  Staum  tutfjtig  mit  3d)aum. 

* 

St  bat  nidjt  loobl  getrunten, 

Set  iid)  fibertrfuft; 

®ic  jiemet  baS  biberbem  'Dianne, 

XaB  il)nt  bie  ijuttge  [)iuft? 

» 

XaS  Ipfiitc  Sieb  fjfitt  Dlaft  unb 
©fiuft  nimmer,  fonber.  Xurft,  ju  -Piet; 

$er  Dienid)  mir  ift  fb  blinb  unb  toll, 

©Suft  toiber  bie  ©atur  jttb  bolt. 

* 

feaft  bu  Summer,  2tcbeSf(bmei'3, 

Xriiif  ein  ©eibel  Diet  ans  .§erj. 

* 

gum  beil'gen  tt()r ill  felt,  ba  brauten  einft  felbfl 
3br  ©ier  bie  norbifdien  ®auSirau’n, 
unb  tam’S  auf.  ben  lijtb,  luie  jab  man  bie  Suft 
SluS  alien  @efid)t(vn  fjerauSidjau’ii. 

©in  ganga  jan  ©oia, 

©in  buafditi  iua  g’lpeft, 

®ami  luaa  ncj  im  ®tisla, 

’S  braa  Ijnlmi  boll  ©eft. 

(Ifgeraniirt)eS  lifftanjl  bon  ®r.  KI.  gebttoib.) 

* 

ffiuter  ®eiu  berbitbt  ben  ©eutef, 

©Ufet  fdjabet  febr  bem  Diagen; 

©effer  aber  ill's,  ben  ©eutel, 

©IS  ben  guten  Diagen  plagen. 

* 

©cun  8uft  auS  jdiBnen  ?lugen  gldnjt 
Unb  i'iebe  unS  ben  Trant  trebeujt, 

Xamt  traumen  roit  beim  SerebtS 
UnS  inS  berlorne  ©arabieS. 

* 

Cavete  oro  et  lingua. 
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'  _  XaS  lio^c  Mcrflft. 

,  ®04  vonjbraljtftjftem  befteljt  im  lucfcutlirCjcn  bavin,  baft  man  bei  jebem 

icrWcit  ober  mbcHtfn  ftfigel  ©foftcu  crviditct  uub  fiber  biejelbeu  bin  Xviilite 
fibet  Die  ©flangiiug  nodj  bfiben  fHidjtnngru  reditmiuflig  Aucinanbev  bintieljt 
"•J  tu  &<■"  Gnbcn  bev  baAiuifdjcittiegimben  SRciljeit  metben  SUfoftcn  cvridjtct 
Aluifnjen  benen  Xrfibte  liber  bie  IHeibcu  gcAUpcn  joeibcu.  Xiefe  Xraljtc  luevben 
ait  bie  ftrcnjbvablc  befeftigt  nnb  non  ben  fcfigcln  Strange  IjiiimifncAogeii,  an 
benen  bie  iHanfcii  fid)  fcftbnlten.  J^iir  bie  ©foftcu,  lueldje  cntlucbev  ans 
gcfoaltniciit  ober  gefagtem  .f>olAi  fjergeftellt  luevben.  bebient  man  fid)  ciucS 
qeeignvten  ©art()oIje«  obet  in  it  Slrcofot  gctviinftcu  SlicfcrtiolAeS.  Xie  SUfoftou 
Tint)  4  bis  G  3ull  biff  nnb  20  gug  liodj.  Xie  Cnbpfofien  miiffen  lucmgfteuS 
6x6  flnvt  jciu,  luiiljrcub  fuv  bie  imicveit  ©f  often  ctluas  biinn  ere 
Stangen  bicnen  fonimi.  Xie  ^Pfoftcn  luevben  1 bis  2  gug  tief  in  ben 
©oben  flefebt  bie  inneven  fcnfrcdjt,  bie  niigcreii  etluas  nad)  auficn  gencigt. 
Gtiua  14  gug  augcvlmlb  non  beni  guge  bcS  CnbPfoftenS  jebev  IHciljc  luivb  ein 
ous  einem  6  x  6  3oII  biden  nnb  4  gug  laircii  fjols  beftebenbev  .Slider*  4  bis 
6  gug  tief,  je  nntb  bev  3<il)igfcit  bes  ©obeuS,  cingegvabeu.  giiv  biefc  .Slnfev" 
iieljt  man  bas  .fbol.i  bev  gemeinen  Vlfajie  uov  lucgcn  bev  Xniierfiaitigtcit  bcS 
$u(acS.  Cin  itarfeS  Xvaljtfeil  mivb  uon  bev  Spitjc  beS  ©foftenS  gcAogen 
nnb  an  ben  „?tnfev“  befeftigt,  obev  abev  man  febt  nnv  ben  Xraljt  iibev  bie 
©»ibe  bcS  ©foitenS  fovt  bis  an  ben  .?(nrcv'.  Urn  ben  3«tvitt  jn  belli  gelbe 
AH  crleidjtem,  febt  man  oft  bie  ©foften  nnv  an  ben  ffinben  abiuerfjfelnbev 
Sieiben.  3n  biefem  gallc  jieijt  man  entluebev  ben  Xral)t  in  ben  iReiljeu  ofjne 
Cubpfoftcn  iibev  ben  Cnbbvnbt  Ijiuiibev  nnb  uevantcvt  if)n  im  ©oben,  obev 
man  jpaltet  ilju  obev  befeftigt  ibn  an  ben  Cnbpfoftcn  ah  bciben  Seitcu.  fyiiv 
bie  $aupt*  obev  fiveujbvabte,  mcldjc  bev  ©rcite  uadi,  b.  b-  ben  ffivActen  RBeg 
iibev  bas  gelb  binlucggeben  nnb  oben  anf  jebem  ©foften  mit  ftnvten  Defcn 
befeftigt  iiitb,  nimmt  man  SRt.  0  gegliibtcn  Cifenbrnfjt.  Xiefe  Xriiljtc  luevben 
feft  angejogen  nnb  an  bciben  Cnbcit  an  .Stnfevn*  befeftigt.  giiv  bie  anbeven 
obev  2aiigsbva()te  faun  man  fRr.  (5  bis  91  r.  8  gegliibtcn  Cifettbvaljt  nebmen. 
©ei  ben  nrneften  uevbeffevten  Senfbvabtgeviiften  luevben  bie  SaugSbvaljte  miter* 
bulb  bev  Cncvbvaljte  mittels  fnvjev  S=$>afeu  anS  Xrabt  9lr.  2  gebaiten.  ©ei 
bev  ©fliidc  fann  man  bie  £fingSbvnl)tc  loS()aren  nnb  bvvablaffcn,  fobnfj  bie 
©fliider  fie  niiiljrlos  evveitben  tinmen.  XicicS  ®etOft  fann  mcift  jn  einem 
©veife  uon  80  bis  90  Xollav  fiiv  ben  ?lcve  cvvidjtet  luevben,  nnb  bie  ?lnslnge 
fiiv  Stvnnge  jnm  21  uf hiiiben  bev  fHailfcn  belciiift  firf)  anf  etlua  o  Xollav  fiiv 
ben  21cve  fiiv  bas  3ai)v. 

©ei  einev  anbeven  evfolgveidjen  0iorm  biefes  StjftcmS  tciiift  cin  bvittev, 
fogenanntev  .©vuftbvabt'  iibev  jebe  9ieibe  nntevljaib  ngb  Uavallel  mit  bem 
fiangsbiabt  in  einev  .'pobe  uon  6  Sujj  iibev  bev  Cfvbe  bin.  Xic  Stviinge 
luevben  fenfvetbt  wait)  bem  ©niftbvaljt  gejogen  nnb  uon  bovt  ans  frbviig  naeb 
bem  obeven  obev  fiangSbvabte  obcvbalb  bev  nfi<bften  Joiigelveibe.  Xev  ©intel 
biefet  febvagen  Stvange  ift  bnvd)  bie  Sntfevnung  jluifdjen  ben  fKeiben  nnb  bie 
fiiiibe  beS  ©vnftbvabteS  bebingt.  3c  frbjoffcv  bev  iSintel,  befto  beffev  eviuadift 
•bie  fRnnfe.  ©ei  einem  bnlbeit  vcdjten  iBinfel  ift  3icben  mit  bev  loanb 
evfovbevlid),  toabvenb  ein  fladjevev  ©infel  bev  ©flanje  beffeve  ©eftvaljinng 
buvdi  bie  Sonne  uevfdjafft  nnb  bie  ©vobnftiuitat  evtjbfjt. 

Xas  nicbvigc  McvUft. 

Xie  niebvige  ©eviiftfovin  tvitt  in  uerfdjiebenen  ©Jobififntionen  auf.  3n 
einev  govm  luevben  etma  adit  gnB  (ange  Stangen  bei  jebem  .'oiigel  anfgefteUt. 
Uebev  bie  Stangen  binloeg  lanfen  bie  gause  Sange  nnb  ©teite  bev  ©flaujung 
ved)tiuinf(ig  fiel)  fvensenbe  Xvdiite.  Xie  fRanfen  luevben  an  ben  Stangen 
emUovgelcitet  nnb  bultcn  fid)  bann  an  ben  Xvdljten.  3«  manditn  geillen 
luevben  ftavfe  Stvcingc  ftatt  bev  Xvalitc  bcniibt  nnb  ueceiii^elt  bie  Stangen 
nnv  bei  jebem  bvitlcn  .'Oiigel  angcbvadjt.  SluBev  in  foldien  fiagen,  lucldje 
ftavfen  'JBinben  ansgefetjt  finb,  ift  bas  bolje  ©eviift  lueitans  befviebigenbcv. 
SS  ift  eine  banevnbe  SJonftvnftion,  lueldje  ben  ©fevben  nnb  Siiagen  ieiditen 
3»tvitt  ah  alien  Xeilen  beS  gelbeS  geftattet.  Xie  .fjoufen  evljnlten  gleidj* 
mdiiigcv  iinft  nnb  iiidjt  nnb  entlukfeln  fid)  baliev  beffev.  Xie  ©obenbenvbeitnng 
luivb  locnigev  als  bei  belli  niebvigen  @erujt  bnvtb  bevabbdngenbe  3i»eiflv 
geftovt.  Xic  ®oUfen  laffcn  fid)  leirfjt,  felbft  nod)  bei  bev  ©fliirfe,  too  bie 
fdjlimmjtcn  Slngviffe  uon  Xliinfen  uovfonimen,  loaidjen.  Xa  bie  tOoDfencanfc 
einev  fjoviAontalen  Stiibe  nidjt  folgt,  jo  muB  fie,  luenn  fie  ben  Xvaljt  ob«v 
Stvagg  beS  niebvigen  ©eviifles  cvveidlt,  mit  bev  loonb  gesogen  uievben,  luaS 
bie  SlvbeitSfoften  bebentenb  cvbo()t. 

Xas  ©ejeftigen  ber  Strange. 

©ei  ©evluenbung  beS  JoodjbvaljtiyftemS  bebient  man  ftrb  bannnoollcnev 
Strange,  nut  bie  fRanfen  au  baltcn,  bis  fie  bie  Xvabte  erreieben.  Xer  Strang 
Bcftebt  ans  Aiuci  iiifamniengetiiotetcn  Stiirfen;  bas  eine,  4  Sub  long,  mit 
einer  Xragtraft  bis  s»  80  ©funb,  luivb  an  bent  Xvaljt  befeftigt,  uub  baS  aubeve, 
15  guB  long,  mit  einev  Ivagfvaft  bis  a»  20  ©funb,  luivb  an  eincit  fleinen 
in  ben  iciiigel  gefteefteu  ©flotf  gebunben.  Xer  biinncrc  Strang  ift  ftarE  genug, 
urn  bie  fRante  a»  bolten,  bis  fie  ben  birfeven  Stvang  obevljaib  erreidjt.  giiv 
ben  obeven  Stvid  luivb  uielfad)  flute v  itauf  anftatt  ©auiiiioolle  Ueviueubet. 
Xer  Strang  fann  an  bem  Xraljt  uermittels  eineS  cigenen  Wuotauuavates,  ber 
am  Cube  einev  laugen  Stange  augebradjt  ift,  befeftigt  luevben,  bod)  Uflegt 
man  ba,  luo  bas  Sentbvafjtfuftcui  befteljt,  eiufad)  ben  Xraljt,  an  bem  bev 
Strict  befeftigt  luivb,  loSsUAluicfeu  uub  ljerabAidaffeii,  fobaB  baun  bie  Strange 
Uou  beu  Slvbeitevu  auf  bem  ©oben  itebeub  aiigefuotct  luevben  fuitneii.  Xie 
uovtjcv  in  bev  ridjtigru  liiinge  nbgejdjuitteiKii  uub  gefnoteten  Stride  luevben 
an  bem  Xrabt  etma  20  3oil  uou  bem  geuaii  iibev  bem  'JRitteUmnfte  beS 
&uge(s  bcfinblidjen  ©uufte  befeftigt.  3«  bev  Siegel  gcbvaurtjt  man  uur  A'oei 
Stride  fur  ieben  .v>iigcl,  nub  menu  alle  an  bem  Xvaljt  befeftigt  finb,  luivb 
bev  Xvaljt  luiebev  an  feiiiem  ©lab  an  beu  QuevtJraijteu  angeljatt. 

Cin  aiibereS  ©erfabren  befteljt  in  bev  ©enocitbuiig  vines  ©lagenS,  auf 
lueldjem  eine  ,©lattform“  in  geeiguetev  ioobe  angebvadjt  ift,  baB  bie  Slvbeitev 
fid)  fvei  beiucgeu  nnb  bie  Strange  anfuoten  foimeu.  Xev  Sttageu  folgt  bem 
Xrabt  entlaug  iibev  baS  gclb.  3>uei  obev  brei  Dlrbeitcr  auf  bem  ©tageu 
tuoteu  bie  Strange  fo  fdjnell,  als  bie  ©jerbe  gcljeu  foimeu.  ©ier  bem 
SBageu  folgenbe  ‘flvbeitev  befeftigeu  bie  Strange  an  ben  in  jebem  Joiigel 
ftebeubeu  ©flbden. 

3n  beu  Staugengavten  in  SReiu-Sovt  ftedt  man  eine  Cefe  in  bem  Cube 
beS  Strides  fiber  bie  Spibe  bet  Stange  mit  $i(fc  eiueS  OtabelftodeS ,  aietjt 
ben  Strid  bann  ftraff  uub  befeftigt  ibn  an  ber  entiuredjenben  Stange  in  ber 
nadjjten  Scibe  etlua  5  gu6  fiber  bem  Cvbbobeu.  i^aufig  bringt  man  uodj  ciiien 
Stvid  Uon  d'er  Stange  Aur  anbevn  in  berfelben  §obe  fibet  bem  ©oben  an. 

XaS  3icbcu  ber  IKanfen. 

©cun  bie  juitgen  fRanten  etlua  2  guB  lang  finb,  fo  begiuut  bas  Sislieu 
berfelben.  dctubbultd)  luablt  man  biejeuigeu  uier  in  jebem  $)figcl,  lueldje  ber 
XurcbfdjttittSlaiige  auf  bem  betveffenben  gelb  aiu  uadjiteu  toiinneu,  uub  fdjueibet 
bie  fibrigeu  ab.  ©ei  ungleitbformigem  Staube  finbet  man  eS  oft  uorteilfjoft, 
bas  ganse  gelb  absufdbneibeu  uub  auf  ben  ©adjiundjs  ber  Alueitru  iRaufeu 


An  Marten.  Xocb  entiuidelu  fidj  anfangs  fdjluad)  eridieiucnbe  fRaiden  fpatev 
oft  vedjt  fvoftifl ,  iiadibem  fie  cine  SJiiuge  uou  4  bis  .5  guB  erreidn  Ijaben 
3n  alleii  fdnuadj  UvobiiAicreuben  Itfegcnben  ift  eS  in  bev  iHcgcl  ratiaiu  ,  bie 
cvften  SdioBlingc  aiifAiiAieljen,  loalircub  fiiv  ftart  UrobiiAievcube  OJegeubeu  t? 

evfdieiut ,  bie  Alueitcn  Stbofilinge  a»  jieben.  ©Ian  ^ i e l) t  meift  juiei 
sdioBliuge  nil  je  einem  Strid  tinb  foil  barauf  adjteu,  bafi  mail  fie  uou  lints 
uad)  v^djts  urn  beuielben  luinbet.  3n  ben  lRen)*gprtec  Wiirtcn  .debt  man  an 
jebev  Stange  fieben  IRaufeu ,  brei  fiit  ben  laugen  Stvid  uub  je  Aiuci  jilt  beu 
anbevn  wtvid  uub  bie  Stange  felbft. 

on-  ■  ...  Tie  3eit  fiiv  bie  ©fliidc. 

mf,e  WwdcACit  i)t  je  uadi  Certlidjfeit,  Cliavaftec  beS  3a()ves  nnb  ©oviem- 

^uaiiAe  Devfdjiebeu.  ©ei  ansgebcbnten  ©flaiiAungeii  ift  mail  geneigt,  m 
bet  ©flade  All  beginueu ,  clje  ber  .©ouieu  gaiiA  rcif  iff,  ba  man  ionjt  Iriri 

cincn  Xeil  burdj  Ucbevvcifc  ueriieren  touute.  ©ielfad)  juielt  and)  bie  'Rut 
locnbigfcit ,  bie  21  ybeitcr  irfili  au  gciuiunen ,  eine  groftc  IRolIe.  3n  bim 

3i«cde  Uflegt  man  in  uinndieii  IBegcubeu  eine  fvubreife  ©arietiit,  bie  fo.inia  . 
.guggles',  a»  baueu,  lueldje  adjt  bis  icljn  Xage  fviiber  veift  als  aubn 

©orten  uub  es  moglid)  niadit,  mit  bee  ©Rude  feiiljev  au  begianen. 

3'ueitens  ift  auf  bie  SJeiftungSfabigteit  bev  Xouicnborve  ©iidfida 
ueqmen ,  uni  beu  §opfen  flott  uadi  bev  ©fliidc  barren  >u  fuiiucu.  ©  i  u 
gebel) liter  ©flaiiAUiig  unb  veidjev  Cvntc  luivb  bie  Seiftungsfaliiiifeit  uv  ’ 
vidjtungen  auiu  Xavveu  nnb  ©eljanbelit  beS  Jfioufcns  bis  aufs  iinfr  : 

•liifUvncb  geuoinmen,  uub  luenn  mein' .'Oouieu  geufliidt  luivb,  als  oliue 
gebarrt  luevben  faun,  fo  ermcivnit  fidj  berfelbe  unb  bfifit  feine  dual  :  • 
lueife  obev_  ganA  ein.  Ungeniigenbe  Ciuviditungen  ueraitlatieu  ball 
©flaiiAcv  oft,  mit  ber  Cvntc  ah  beginueu,  elje  bev  .Oouicu  veif  ift,  n  i 
fortAufnbren,  iiadibem  berfelbe  beu  geeiguetften  Seituuiift  fiberfdjritieii 

(Sin  bvittev  iiiaBgebenber  Umftaub,  auf  tueldjeu  jebev  fortfdivittlidi  a 
©flaiiAev  arbtet,  ift  bev  CinfluB  ber  ©fliidc.Acit  auf  bie  Ounlitcit  bes  ©eubuf 
Xie  Cutiuidluug  bes  iitlievifdjen  deles,  ber  luiinfdjeuSiuerteu  'flJeidibarAe, 
aubever  loertuollen  ©eftuiibtvile  erreidjt  iljrcn  §oljeuuuft  uugcfabv  ;uv 
bev  ©odreife  bes  .‘oopfenS,  uub  in  biefem  3uftanbc  gilt  bev  .fbopieu  allg  n 
fiiv  am  reiefifteu  au  Vlvoma.  ©out  Stanbpuufte  bes  ffoufumcnteii 
bctradjtet,  ift  bie  3eit  bet  ©fliidc  uou  groBem  3utevcffc  unb  follte  es  andi 
beu  ©flanAev  fein,  beun  bei  veditAeitigcm  ©fliiden  evgibt  fid)  ein  bebeniu 
gualitatveidjeres  ©robuft.  iHus  beu  augegebeueu  OHiinben  ift  es  jebodj 
feljt  ftblocv,  lilrbeitcr  au  befoutmeu,  menu  bie  Unite  gerabc  veif  ift  3n  b>u 
evmaljntai  Sdjiuierigfeiten  foinint  nod)  bet  Umftaub,  bail  bie  Ucridiiebcucu 
©fiaiiAcu  eiites  uub  beSfelben  gelbeS  jelten  geuaii  Augleidj  veif  luevben  3it 
bas  gelb  and)  flrtit.A  (joviAontal,  fo  bvingen  gevingc  Vllnucidjungeu  in  h  i 
©obcubcfdjaffenbeit  obev  bem  geudjtigfeitSgebait  bod)  leidjt  ungleidjibnnini : 
iReifen  Ijevuor,  unb  luenn  man  and)  bie  iRcgel  befolgt,  in  bent  gclbe  umlir.  ■ 
Aiiavbeiten  uub  bie  teifen  Slclleu  auSAufudjcu,  io  ift  bod)  frltcit  moglid),  bie 
gefamte  Critic  geuau  im  3eituunfte  bes  befteu  IHeifegrabes  eiiiAubvingeu 
Cbgleid)  bie  ©flanAev  im  allgemeiiicii  bie  UBidjtigfeit  bes  reditAeitigm  ©flattens 
anevfcnnen,  fo  feljit  bod)  uielen  bie  Crteuutuis  ber  ©aditeiie,  lueldje  iiili  an: 
ber  ©eriiadjlaffiguug  biefes  3eilUuuftcs  evgeben.  Witfit  vidjtig  gepfliictle  .\bopien 
befibcu  Ucrfdiicbene  fifimenuiegntbe  gefjlev,  meldic  ibrnt  ©iavftmert  lirrabfeBeu. 

Xie  ©{angel  unveifen  Igopjcns. 

Unreifer  ©oPien  entfjalt  meljr  fflaffcv  im  ©cvliiiltuis  auiii  Oleluidjt  an 
XvodenfubftanA  als  bev  veife;  folglid)  ift  beim  Xavveu  bas  ©robuft  geviugvv 
au  Dnalitat,  b.  f).  bas  ©evljaltnis  bes  trodeneu  .ijopjeiis  ah  bem  auf  bio 
Xnrre  gelabeueu  fvifdjcn  loopieu  ift  gevingev  bei  uiircijem  SJopfcn.  gem. 
ift  bev  unreife  Jpopicu  fdjmieviger  au  barren,  uermuilidj  megeu  bes  boliereu 
SJaffergefialteS  unb  bev  fReiguug,  fidj  feft  5iifainineii.>u(cfleii,  fobalb  er  me:: 
luirb,  uub  fdilieBlidj  biilt  fiifi  foldjer  $opfeu  beim  liagevu  uid)t  io  gut.  i  • 
im  mirrifen  £>opfeu  bas  Stipuliu  feiue  Polle  Cutmidluug  nidit  erreidjt  fiat,  i 
tvitt  beim  ©fliiden  in  bieiem  3nftanbc  cin  abfolutet  (KeioidjtSuevluft  ein.  Xns 
2lvoma  ift  beim  unveifen  ^mpfeu  nidjt  fo  gut  eutmidelt,  nnb  bie  lOJengc  Pi 
.fiarA e  ift  gevingev.  Cs  tvitt  alfo  beim  au  friiljcu  ©fliiden  nidjt  allein  ein 
Oteioiebtsoevluft  ein,  fonbern  fo  gut  loie  alle  bie  evmuufdjteu  Cigeujdjaften, 
auf  benen  bev  SBcrt  beS  .'OopfcuS  beruljt,  finb  in  evtjeblidj  geringcrem  IV a1  • 
ftabe  oorljaubeu. 

©roben  fiir  bie  fKeifc  bes  .fsopfens. 

Cs  gibt  geluiffe  ptaftiidie  ©tobeu,  mittels  beren  bev  iRcifegrab  bis 
.‘OopfcuS  unb  ber  3eitpunft  bev  ©flfide  oljuc  fflJiilje  fcftflcfteilt  luevben  fan. 

1.  Xie  Xolben,  lueldje  im  Stadium  beS  SBndjstumS  fdjon  gtiiii  gefavbt  fin 
geljen  bei  natjenber  fReife  allnialjlicfi  in  eiit  gelblidjeS  @viiu  fibet.  Ulllerbiugs 
liefevt  bieS  feine  esqfie  ©robe,  lueil  bie  gavbc  meljr  ober  menigev  Pou  ber 
©oben  unb  gemiffen  anbeven  gaftorcit  beflimmt  mivb.  Wemifie  $iupfeu  lialn 
bei  ber  ©ollvcifc  eine  gviinlidje  gatbe.  3u  gclbcvn,  in  benen  bie  milbe  ©iuPe 
ftarf  mudjevt,  foimeu  bie  Xoibeit  gelblidi  locrben,  oljne  bag  biefes  cin  fReijc". 
nitbeiitet,  fonbern  oidmeljt  eineu  iingefuubeii  3u|taub.  bev  ©flanAen.  2.  Un 
veife  .^mpfcii  finb  meid)  unb  biegfam  uub  befiben  feine  ClaftiAitat.  ©ei  no 
tiidenbet  fRcife  jeborfj  nimmt  bie  ClaftiAitat  a»,  unb  menu  man  bie  Xolbcu 
mit  beu  gingevii  Aufammenbvfidt,  fo  fpringeit  fie,  fobalb  man  fie  loslajjt, 
luiebev  in  iljre  iitfpciiuglidje  Oeftalt  Ainiid.  3.  ffl.'ciiu  bev  vopfeu  fid)  brudlig 
aiiffiljlt  unb  beim  Xtfideii  in  ber  $anb  eiu  rafdjelubes  (Hctaiijd)  maelji,  io 
gilt  et  fiiv  veif.  4.  Xie  fogenanuteu  ©amen  bes  .tiopfeiiS  fiitb  eigcutlidj 
grfiefite;  bev  Santeii  ift  Pon  einev  biefit  anfdjlicBciibcn  .'pant  uutgebcu,  lueldje 
An r  3eit  bet  ©cife  bimfel  meinfatbig  evfrfjeiut.  Uni  biefe  3vit  fiiQeu  fidj  bie 
Sameu  uub  luevben  ijavt.  5.  Xie  Xedbliitter  ait  bev  Spific  bev  Xolbe  fdjlieficn 
fidj  bei  fovtfdjvcitcnbcc  SHeife,  unb  bie  Xolben  felbft  fiitjle n  fid)  flebtig  ober 
fettifl  an.  6.  Unreifer  Jpopfcu  befibt  nut  meuig  ©mid)  aimer  bem  untiirlidicii 
griiueit  ober  ©flaiiAengerudj,  uub  bet  djarafteriftifdje  Supulingejrucfi  tvitt  aft 
mit  itabeitbet  Steife  unb  baun  in  feljv  mavlantcv  ©Jcije  auf.  7.  ©ei  Ijetnu* 
imljeiibcr  9teife  gefien  bie  obeven  ©liittcv  bee  ©flame  pou  ■'C>cll=  in  Xuufelgvfut 
iibev,  matjveiib  bie  ©latter  am  unteren  Xeite  bev  ©flaitAe  gelbliflj  metben  unb 
abfalleu. 

Xer  glbf1  Xarrcne. 

Xer  $auptAtucd  beS  XarrenS  ift ,  beu  geudjtiafeitSfleljalt  frfiuell  fo  meit 
fierabAufebeu,  bag  ber  .'Oopien  oljuc  Olefagr  gelagert  merbeu  faun,  oljne  feine 
Cigenfd)afteii  a»  nerlicten.  Cs  ift  notmeiibig,  beu  £>upfen  Iiiva  nad)  bem 
©fliideu  a«  barren,  funft  tritt  cin  OsybationSproAeg  ober  cin  Cvloarnteti  ein, 
roeldje  bas  iflusfebeii,  fomie  bas  Vlromu  uub  anbere  mertuolleu  Cigeufdjajtcii 
crljeblitf)  bceiiittadjtigeu.  3r  nad)  ber  ©arietiit  unb  bem  fReifegrabe  bei  ber 
©flfide  entfjalt  frifdj  gepfliidter  fiopjeu  65  bis  75  %  geudjtigfeit,  full  aber 
im  gebavrteu  3i»ftnnbe,  mcim  er  lager*  ober  marftreif  ift,  nut  10  bis  14 
entftalten.  Cingeljeubere  Jtenntiiis  ber  ©eftaubteile  uub  Cigeu fdjaftcit  bc« 
Sjopfciis  fiat  ba  au  gefilbrt,  baS  Xarwn  fo  au  ffifjveu,  Sag  bev  Jpopfeu  nidjt 
allein  febou  ausfieljt,  fonbern  and)  bie  grbgtmogliibe  DJi rage  bee  ccmuuffbteu 
Stoffe,  auf  benen  bet  eigeutlidje  ©5ert  bevuljt,  ent(jd!t.  Xie  midjtigfteu  biefet 
Stoffe  finb  bas  gum  grijgteii  Xeil  in  ben  Xedbliitteni  ber  Xolbe  uorfontmenbe 
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aufgcfpc'icfcit  ® a?tu7ffoffe!'a »ut  ^u"' of?  wirt*  b*?*  |“"*,t55*l(i^  ini  fiupulltt 
ttuihliif  nnf  hns  . n.i..  .  tH.  .  '  .  . .  bn*  Darren  nn<sfr{>({rglit^  im 


JUCgeutcitte  ^raucr-  u«6  <gi>op  fen* fitting. 


®»"WW  ««f  b«*  «u*jelieu  ndeiu  0efiil,rt  „„b  bie  hnh,i«  ““•»«*««*  im 
biei.urarfjtirtc.  oft  bie  Duatitat  hu^  ®*'‘i>ob«n 

auf  bn*  Cel,  bn*  flupuHn  uftu.  '  ^  '6tf"  “«4>tellig«.  (Sinflub 

.  *ie  ^bcoric  be*  Darren* 

3"  b«  2''jt  .(U'f(t)iebt  Wrt'Qm^nli^bBrtb  Crtbfmjfmia'^'1'1  ®*CTcn' 

lie  geudjttofeitdineiige  in  (Mcftalt  uon  Duuft  loci*  ?  '  nbWriflt. 

fonu,  ift  bind)  ben  ItotfrufjeltagraD  betlehietent,^.  ^  1,"f"cl""c" 
rami  mtr  eiu  gemiffc*  Stasimiim  Duuft  auficbmen  *ufltx-  ?c<,nmbie  £"ft 
erteitbt  ift,  jo  ift  bie  S„ft  Befaui8t  obet  a  h,„.  »  '  blfl.”  ^ 

feme  geudHigreit  mcbr  nufnettmen.  U,„  beu  Irirfm1*"-  1  c u"b  fon" 

mim  bie  gefftttigte  Cuft  furtlualjVcub  tmrrf,  trocfnere fluff TtT6  fot‘J1"ebe"' 
tme  lebbnfte  Mnftlidje  3irfu(«tion  beWHeuS  bnfier  h,,  *  «  'U,'cbc"’  “"b 
galjigfeit  bet  fiuft,  geudjtigfeit  aufjimebmen,  nubert  fid)  je  uadi  bet  »®  * 

unb  erne  unmlttelbore  ffiirftmg  bet  UBStme  auf  bie  «hSrfl8tf  brt.K  A” f' 
etbofmna  iljrer  afabiflfeit  ©affcrbunft  nuf, «»*««,.  «*  ’,"  ,  a  /  tn  ite  h 
Juorben,  baft  bie  geudjtigfeit  in  100(K)  ftubiffuft  mit  au0Rrib..’nft'  ,*.*»•* 
fiuft  bei  62  Olrab  g.  (17  ©tab  Cf)  8  81  «fu  ib  nii«»  lli  k  rV1""1"' 
ofr-  CofL0uf0  82  ®rnb  8-  <28  fflrob  G.)  eriliibt,  fo  ffinnen  bie  IOWi'Sm 
fiuft  7.86  i^fnnb  mebr  Seuditinfeit  oufnebmen,  unb  bei  Stbobunn  Dei 
lemperatur  auf  22  @rab  g.  (50  Wtab  C£.)  fnnn  bit  fiuft  lueiterc T  61  «i,mb 
nuineljinen.  Oft  ieboDfi  bie  2uft  bei  62  @rnb  g.  (17  @tnb  (I.)  nur  hnlb  ne- 
fdttiot,  fo  entbaiten  10000  Hnbiffnf,  nut  4.4  ffffuub  Sembti8feit"  toitb  bnuu 

SSwS?f12  27r«l.  nf  (*,rab  S-  T  ®V<,b  G'’  ni'brftr,,t'  *°  f8""p’»  bip  MOW 

.  r*  x  Ice  ”’"nb  J”*!'  ““&■«&"'<«.  ioib  bie  (Srlibbunn  auf  122  Oirnb  Pi 
(oo  Oirnb  G.)  peftattet  bie  «ufnaf|nie  non  47  Ufunb  mebt.  Da*  mm  Drorfueu 

e"'tm  3«»raiint  erforberlid  *o(u.nen  fiuft  ift  uon  bet  Dempcratm 

fnn«  rin  «  ^  "S‘'«  !lene"  ,?e-r  «r86‘r'"  Sfibiflfeit,  Seuibtinfeit  nufsunebincn, 
fnnn  cm  fieine*  ®o(nnieu  S.nit  uon  boiler  lemperatur  eiu  Cuaulunt  Duuft 
mirnebmen  nnb  fortfubren,  beffen  ifntjeruunn  cin  Uerbaitniamnfiin  orofie* 
■Jioiumin  lift  uon  mebrinct  IcinUerotur  erforberu  loiitbe.  ffienn  bnlb= 
OefnlOiite  tuft,  nut  162  Oirnb  J.  (72  Oirnb  (l .)  crlunrmt,  iiber  cine  feurfite 
Cburlnrije  nut  eilter  ©efiblmnbiflfeit  uon  10000ffubiffi.fi  in  bet  Winutc  bin 
ftreirlit  nub  babet  m  biefem  3eitraniue  130  ^funb  genditinfcit  furtfiibrt  fo 
murben  uuflcfnbr  23  Winuten  erforberlirf)  feiu,  mn  3000  ^fuub  Scuditinfeit 
in  eutfernen  »  rb  biefelbe  tuft  nnf  82  Oirnb  g.  (28  (Drab  V)  nefiil.lt  iu 
foiineu  lOtKMJ  siubiffnfi  in  ber  Winnie  unoefabr  12  ^fuub  eutfernen,  unb  e* 
tourbeu  nnbe.iu  4'/,  otimbeu  erforberlitb  feiu,  mn  3000  Ufmib  gembtiflfeit  in 
eutrernen.  Uni i  bie  geiiibttflfeit  in  ber  nlcidjen  3c'it  m  eutfernen  loie  bie 

'.x  l>r.-W-tnb  (7L  Jl.ra!)  >»i>tbe  ein  ^olumeii  uon  nnnabenib 
108000  ffubifrun  III  ber  Wmute  erforberlid)  feiu.  3n  ber  ^Jtiui*  bat 
inaii  oejuuben,  baft  bie  finft  beim  $)iirrbftreidjeu  eine*  .fjnufeu*  .'poufeu 
mdit  boU|taiibig  ui it  geudjtiofeit  oefiittiflt  mirb  unb  nur  iu  beu  Slnfnnn*- 
ffnbien  be*  Sarruroieffe*  bie  tntfadilid)  entfernte  geil(btiflfeit*nieiine  ber 
Cunutitat,  lueldje  entfernt  loerbeu  loiitbe,  full*  bie  finft  oollfomuieii  nefattiat 

luiirbe,  unbefoi . .  '3ei  ben  gemobnlid.  iu  ben  barren  berrfibeubeu 

Xeinueratiiren  ift  c*  babet  jut  Outrernuug  eiuer  oeeebeutu  Wenfle  gembtiafeit 
notnieubig,  em  uicl  flriiBere*  a<olumeu  finft  ju  befdmffeu,  n(«  nad)  ben 
ebcu  augenebeueu  3al)len  erforberlid)  in  fein  fdjeint.  (fin  neiuifier  ©nrme= 
nrnb  ift  beim  .'piffifciibnrren  iuinier  oorteilbaft  lueneu  ber  Sebinguunen,  miter 
beuen  bie  geuriitinfeit  im  ©opfeu  uorbnuben  ift.  Oiu  Icil  biefer  gembtinfeit 
beftelit  in  freirni  Sfinffer  unb  loirb  beim  Xnrreu  juerft  erfrijouft.  ter  flteft 
biibet  eineu  Xeil  be*  Snjte*  nub  ber  Oleiuebe  ber  'dflauie,  unb  bn*  Oiitferucii 
bieje*  Xeilc*  beciufliiBt  beu  Ub«fifalifd)eu  3uftaub  be*  trorfnenbeu  .vioufeu* 
Xurd)  bie  Orlibbuua  ber  Xcnioerntur  iu  beu  Wetucbcn  unb  beui  gelleuinjt 
befbtbcrt  bie  ©Stine  bn*  «uffteigen  be*  'ffinffec*  an  bie  Cberflndfe,  mo  e« 
bind)  IBerbiinfttiug  entfernt  loerbeu  fnuii.  geruet  ift  fiiiifilidie  ttrioatmuiifl 
iiotmenbig,  uin  bie  bind)  beu  v4<erbuiiituuo«uroien  bem  Sioufcn  eutiooene  ©firme 
in  etfeben,  fouft  bleibt  bit  Xeiuueriitur  ber  iu  beu  gcllcit  gebalteuen  gcud)ti(v 
feit  jo  uiebrig,  baft  fie  uidjt  teidjt  an  bie  Cberflndie  fteigt,  nub  bn*  barren 
loirb  bnbuifb  beriogert. 

®eim  fiiobfeubarreu  loerbeu  guuftig*  Kefultate  uidjt  alleiu  burd)  Die 
Sufubr  grojier  ©aruie  miter  ber  Xmrrborbe  eriielt.  ©eiiu  .Vouftu  14  lii* 
30  3oU  bud)  auf  ber  Xnrre  nufgefdjidjtet  finb,  fo  bilbeu  uc  eineu  auftcrfl 
fd)led)teu  ©armeleiter.  Unb  nunr  finb  niibt  alleiu  bie  .poufeu  felbft  ein 
fdilerijtcr  fieiter,  foiibem  bie  mit  ©affeebunft  geidjiuangerte  finft,  lueldje  bie 
Canute  iluifdjeu  beu  .popfen  aufiillt,  bietet  ber  ©ariiiciibritragung  ftarfeu 
©iberftaub.  So  fonimt  e*,  b«B,  menu  bie  uutere  Sage  ber  £>oufen  enoarnit 
loirb,  bie  geudjtigfeit  mi*  berfelben  getriebeu,  bie  bamit  iu  SeriiOrung 
foimneiibe  fiuj^  mit  berfelben  gejiittigt  loirb  unb  fd)iiell  emuorfteigt,  mu  mit 
ben  fubleren  Scbidjtcu  in  SUeiiibruug  iu  foniuieii.  Jpier  loirb  bie  gefattigte 
finft  nbgefiiljlt,  bie  geudjtigfeit  iu  berfelben  foiibcufiert  fid)  unb  fefit 
fid)  auf  ben  obertn  £mDfcnfd)id)ten  «b,  fobag  bieic  hob  loerbeu.  ilei 
fortgefeBter  tfiiuainiung  loerbeu  bie  uutereu  Sdjiditcn  auagelroduct 
unb  iu  ft  art  enuiirmt,  lonbreub  bie  Inngjmn  burd)  bie  ®d)id)teu  eniuor* 
bringeiibe  ©arme  bie  oberen,  naffen  Sdjidjteu  foinfagen  fdjmort.  ®ie 
Sadie  mirb  oft  nod)  Uerjdjliuimert  burd)  ba*  ©enbeu  be*  tpoufen*,  loeil 
buburdj  Die  iu  ftarf  getrorfneteu  uuteren  Sdjidiieu  obeiiauf  fommeii  unb  loiebec 
gebamuft  jiub  nodjmal*  getrorfuet  loerbeu.  (i*  ift  felbftuerftanblid)  milnfd)cn*» 
inert,  bie  geudjtigfeit  fdjuell  uub  foutinuierlidj  aueiiitreibeii,  uub  bam  finb  3ug 
unb  atentilaiiou  uotioeubig.  Kin  ftnrfer  3ug  ift  erforberlid),  bamit  bie 
enuarmte  finft  fdjuell  burd)  beu  tpoufen  Ijiuburtbftreidjt,  loeil  bei  fdjiiellem 
©edjfel  ber  mit  bem  feudjteu  .fjoufeu  in  aierubtuug  fomnieubeit  finft  feiuc 
3eit  inr  auualierubeii  Sattigung  uorljaubeu  ift  uub  bie  fiuft  baljer  iu  beu 
obcreit  Sdjidjteu  liemlidj  fdjavf  gefiiljlt  loerbeu  faun,  oljne  ben  Xaupmift  in 
erreidjeu  uub  bie  geudjtigfeit  imii  'Jiieberjdilag  fommeii  *u  loffen.  Ventilation 
obertjalb  ber  Jpupfeujdjidjt  ift  uotioeubig  iur  Sntfernung  ber  bunftgelabeueu 
fiuft,  fonft  luiirbe  bet  Xaiiuunft  fdjuell  erreir^t  loerbeu  uub  bie  geuditigfeit  fid) 
an  ben  ©anben,  foloic  an  beu  IpoUfcu  felbft  niebetfdilageii.  SDie  Ventilation 
l)iiugt  mit  bem  fiuftiug  eng  iiifaimuen ;  Verljaltniffe ,  locldie  eineu  giitcu 
uatiirlidjeu  3ag  Iferuorbriugeu,  bebiugen  and)  genfigeube  Ventilation. 

fiuftiug  uub  Ventilation,  fowie  ba*  Xrodueu  felbft  bdugeu  ftarf  uon  ber 
Xemperatuc  unb  geuditigfeit  ber  fttutojpljare  ab.  3»g  ober  eine  entfdjiebene 
aielucguug  ber  fiuft  nad)  ubcu  in  eine.  Xarce  tritt  eiu,  luemi  unten  ©nruie 
liigefilljrt  loirb.  2)ie  falte  fiuft  auBetbalb  bee  ®arre  fmbt  uenniige  iljrer 
groBcreu  Sdjiuere  fontiuiiicrlid)  eineu  tfuBgleid)  be*  Sriitfe*  uub  ftrbmt  holier 
natb  beiu  tbobeu  ber  enuarniten  Darre.  Die  erioarmte  fiuft  loirb  baburd) 
emporgetriebeu,  unb  bie  an  ibre  ©telle  ftrbmcnbe  falte  fiuft  mirb  enoarnit 
uub  fteigt  ebeufall*  einpor.  ©o  tritt  ein  tomiuuierlidjer  ffreialauf  eiu,  beffen 


Sdfuenigfcit  uub  ISoluineu  uon  bem  Unterfrbieb  iu  ber  Didjte  ber  fiuft  aufier* 
l)a(b  uub  iuuerbalb  ber  Dnrre  bebingt  loirb. 

®ie  XeniUeratnrloedifel  in  ber  aufteren  fiuft  baben  eineu  nuegefprodieurn 
irinflnft  auf  ben  3«0-  Veini  ©oufciibarren  bat  man  beobadjtct,  baft  ber  befte 
^-"ftiug  in  ber  Siegel  etioa  mu  2  ober  3  Ubr  morgen*  eiutritt,  b.  fi.  u in  bie 
3eit,  too  ber  llnterfdjieb  iioifdjen  ber  aubereu  unb  ber  iiiueren  fiuft  am  groBteu 
m,  bei  eutfuredfeubem  Uutcrfibieb  im  Drmf  unb  folglidj  iiiueljmeubem  3u0f' 
defer  Vorteil  loirb  jebodj  (inn  grofjeu  Teil  burtb  bie  loeitail*  groftere  geudjtig* 
leit  iu  ber  fiuft  luabreub  ber  Siadjt  au*grglidjeu.  ffm  Xage,  loo  bie  Xemuerntur 
in  ber  fiuft  both  ift,  loirb  e*  oft  idjluer,  geuiigenb  fiuftiug  ill  fdjnffen,  oljne 
beu  ©oofen  iu  ftarf  iu  erioarnteu.  ttiu  Itmerfdjieb  uon  50  Olrab  g.  (10  Wtrab  ff.) 
mJinljeii  ber  Xeinperatur  miter  ber  Qarrliorbr  uub  berieuigeii  oberljalb  ber 
ilUx^  fOr  uotioeubig,  mn  geniigrubru  Druif  iu  erbalten, 

lim  Die  finf-  burd)  ben  $opfeu  m  liebeu.  gu  Cregou  ift  iu  ber  Siegel  eine 
4)iffereiii  uon  30  @rnb  g.  ( —  1  Olrab  If.)  geuiigenb,  mn  ba*felbe  Sieiultat  iu 
,mb  5’unt  ,uf'^  ma"  *)*(r  beu  ©opfeu  uidjt  fo  Ijodj  auf  ber  Datre 
idjuptet,  unb  feruer  20  bi*  24  ©tiinbeu  barrt,  gegen  10  bi*  20  Stunbrn  in 
etutgen  @egenbm  iu  ffaliiornieii.  3u  ber  Slunnliinc,  bajj  eine  Differeni  oou 
o  ®rnb  8-  1  bi*  -f-  10  Wrab  (S.)  iiuiidien  ber  Sltiuofpliiirr  uub  ber 

mt  in  bet  ■t.nrre  erforberlid)  ift,  mn  eineu  fiuftiug  burd)  beu  JpoPfeu  beriuftelleii, 
a  btr  ftoub,  baf)  bie  grbfite  ©orgfalt  uotioeubig  ift,  mn  eine 

-rf.!*  •  i *!?•  ©opfeu*  bind)  m  ftarfe*  (frioarnieii  m  oerineibeu.  Vide 
j-O)  oiengfeiten,  lueldje  ber  aierlucubmig  be*  natiirlidjeu  fiuftiiige*  autiaf  ten, 
oat  man  bur*  ©nfabrung  filnftlidieu  3ugc*  m  iiberiuinbcu  gefiid)t.  Wan 
I  -  'l.‘l  .cl"  0ri,8e*  Volnmeii  fiuft  bind)  beu  .popfeu  biuburri),  idiafft  bamit 
h  r  \\  f  c',n  ®'l’en  fiuftfreUlauf  uub  laftt  bie  geuditigfeit  cutiucidirii,  fobaft 
r  •voplen  uidjt  bem  laugen  Sdiluibcn  uub  Dampfeu  au*gcfebt  loirb,  loeldje* 
fi  natiirlidjem  fiuftiuge  miuermeiblitb  ift.  Slud)  faun  man  bei  oiel  uiebrigrrer 
Aeiuperatnr  barren,  uub  bieje*  Serfabreu  bietet  uiele  aubere  Vorteile,  baruutcr 
oiotnte  ffoutroQe  eiuer  uiebrigeu,  gleidlformigen  Xemperatur,  luoburd)  ber 
•vopKii  an  iueidiljarieu,  (Defibmarf,  airoma  uub  Wnoidjt  getuinut. 

®i*  Vornaiine  beim  Darren. 

-lilemi  ber  .fiiopfeu  auf  bie  Darre  gelabcu  loirb,  fo  finb  bie  (Seloebeielleu 
nod)  am  fiebett.  Da*  rationcfle  Darren  foil  biefe  3elleu  abtiiten  baburdj, 
oaii  Ilmen  allmaljlid)  uub  bei  maiiger  lemperatur  ba*  ©affer  entiogeu  mirb. 
jniierbalb  eiuer  jcbeit  3efle  befiubeu  fid)  uiele  rijemifdje  Stoffe,  melibe 
2«aCmi * „  iw*«noe  bie  3cllc  lebeubig  ift,  jebodi  baburdj,  baf)  ber  3e(lr 

oas  Laffer  entiogeu  mirb,  aufter  fiofuug  treteu  uub  iu  feljr  leidjt  lo*lidier 
ivoim  lutuitbteibeii.  ©enu  bie  ffintiiebnug  be*  Sfiaffet*  uidjt  foutinuierlidj 
'i**.  ?' ^  .obtl'.  b" r  i'fiJ  nieberfdjlageii,  io  febt  fid)  geuditigfeit  auf 

1  enii  rtt  11  nb’  ,uir6  ,0,tbtt  abforbiert,  foiuiut  mit  beu  leitftt  (iielidien  Stoffrn 
tu  -Beriiliruiig  unb  loft  bieiclbeu  auf.  3a  biefem  3uftanbe  jiibrcu  biefe  Stoffe 
4“.m  f  „lu'uAf"  obtr  ttatfarben,  fomic  in  aubereu  Sfbabiguiigeu  be*  Jpopfrn*. 
-Oic  (iclleii  fonneii  olnie  ftarfeu  ©afferuerluft  baburd)  abgetotet  merbai,  baft 
man  ue  moblitb  eiuer  Imljeu  lemperatur  au*fc(jt.  3u  biefem  guile  blcibeu 
bie  diemiidjeu  ®toi|e  uidjt  getreuut,  fonberu  fliefteu  lufnmmeii  unb  bilben 
neiie  Stoffe,  lueldie  aieriiuberungen  in  gat  be,  Stroma  uub  aubereu  ermiinidjttn 
ffigf nidjaftcii  ueraulaffeii.  Die  3elleu  tinmen  eineu  betraditlidieu  ©offer* 
uerluit  ertragen,  elje  fie  fterbeu,  menu  bie  Demperntur  uiiterhalb  cine*  gcioiffen 
Vunfte*  (ungejiiljr  110  Oirnb  g.  =  43  Olrab  <S.)  bleibt.  Sobalb  ber  Xob 
emer  3elle  eiutritt  unb  bie  SSeftanbteile  aufangen,  *ufaimueii*iiflicftru,  foil 
man  ba*  Darren  meljr  forcieren,  mu  bie  oorbanbene  ©affernieuge  io  fdmell 
loie  nibglid)  .pi  uermiuberii,  abet  felbft  in  biefem  Stabium  faun  man  bie 
lemperatur  bodi  motjl  uidjt  Inuge  iiber  140  Olrab  g.  (60  Olrab  (f  )  imltcii 
oljne  ba*  Ifirobuft  pi  fdjiibigeu.  (Sdjluft  folgt )  ’ 


lilt’inc  fllitteUungen. 

.  .  Oierbrouerei  im  v«ul>cl«Ummerl.eiirfe  Wiefttn.  3m  3abre*6eri(bte  ber* 

»“"bel*fgiumer  igieucn  ulr  »,i*  'Wirtubaftajaftr  ISKI7  jinbet  iirt)  iiber  bie  fiuae  bee  tfr.iu 
uiDiiftrie  tni  '^enrtjtvjrtljrf  fulni-ujVv':  Xai?  1J»U7  erttffuete  mit  tc^lebueiibeui 
flciiige.  'Bill  bem  grQblabre  bejferte  iirt)  b  rjelbe  riiiigermaneii,  bort)  blieb  iiiiolue  ber 
ffitymSommerliiitterung  ber  llmiav  gegen  ba*  USoriabr  juriirt  Sturt)  bie  StbirtjaiTuua  bet 
,Tiiiifjetmtettiter=i>)iaier  leiten*  oieltr  Soirte  tmg  erbebtirt)  jinn  Vtiuberabjiine  bei  la* 
ISi*  roiiute  gimitig  eiugebrartn  luerbeu.  fVitv  bie  lllutjmaterialien  ((Serite  uub  jiouren) 
muliten  tibliere  SsreDe  augeleflt  loerbeu.  Die  bereit*  jeljr  bolieu  Jlolileulneiie  erfubren  nut 
belli  1.  '.'turn  cine  loeitere  steigermig,  uub  baefelbc  gilt  turn  beti  Slrbeit*tBbiien  "lurti 
f»c  Biilterartifel  unb  'Dierbeunfauje  mufiten  eibebtirti  aiBSere  Stn*gabeu  gcniartit  loerbeu 
a nb  burtt)  elite  bieie  UuiUi'iube  Umrbe  ber  Slerbiemt  ielir  becintrartitigt.  Ueber  bie  *ier» 
erjeuguug  im  ^ejirfe  ber  vaubelBfuninier  iDdbrenb  ber  lepteii  jiiuf  3abre  atbt  ioluenbe 
Zabelte  nufublun:  '  ” 


—  3abre*  Doibanbenr  ?'!L  Jj'JJ'if  bt*  8“bre*  im  'Petr  ebe  Pleuge  be*  geivonueiien 
%  Prauereieu  begnblitje  geiuerblidie  Prauereien  “■  - 
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viiiijitii  im  .^iti uuti vMiiiHuu  riM  ,i lie  rit’fliiiQ.  xei  suhvea* 
beridn  ber  fiieguifcer  tian»il«fommer  fiir  bo*  3nliv  1!M7  jrtireibi  liber  ba*  Vrau* 
geluerbe:  Die  ungunitige,  tulle  ifBltterung  im  gnlbjabr  unb  Sommer  irtiluaibte  ben 
perbraurt)  fehr  cvtiebllrt).  ffbenjo  trnteu  fat  ben  Pierbruuereibetrieb  bie  ffiuluirrungen 
ber  burd)  bie  doUgcjeUgebnug  geftbaffenen  Steigerungen  fiir  Praumaterialicu  uub  bie 
SiBbe  ber  Slcbeit*tiil)ue  beiiact)teilig«nb  tjeroor.  Sll*  bami  bon  Slug  lift  an  iirt)  ber  Pier* 
ber  lira  ml)  ctnia*  bob,  ftreifleu  bei  bvei  biefigeu  Pranereieu  uuoerieben*  bie  Prnuer  unb 
Subeiler,  loeil  ihneu  bie  gefacberten  Sot)iierb8buugcu  uub  ganitigeren  Slrbett«bebingunacn 
niibt  luiott  aeiuabrleiftel  murben.  let  Slreif  enbete  pirn  Slattjteile  ber  Slu*(trtubijen 
loeil  bie  Prauercieu  an  beren  Stelle  mibete  iftflitc  ertiiettcu.  Wan  barf  jomit  niohi 

frill  I II.  !luh  bit*  Kirilin  i  fill  feillfll  Ipirtlffii  luilion  nhiitnhl  hi.*  in  •  i  .tr.i  1. 1  •  .* 


.wv.r  .  iiuiruiii.  Piiry  umiii  mom 

fagen,  ban  bie  Praitetenn  femen  [cirtiten  etaub  batten,  obmobl  bie  luirtictiaftl ict>c  ffoniunftur 
im  uUgemeineu  feine  uugflnfiige  mar.  Pou  31  Prauercieu  murben  beigeuclli:  ober* 
OStiae*  (lfinfaib«,  Doppel*,  PJeijcu  jPiec  41006.10  '01.,  uittergarige*  (UnnerOPiet 
*wl*.  Aufnntmen  Xn;u  tmirbtMi  npniipiibpt  • 


(muh»v  ,(*ini»ui',  m  ti  iwiuu  v»-i  miiciyainieo  iviuier*)Wtet 

Io3050ui0  »  Aufanniien  *\M  X>aAu  luurbcu  uertuenbet :  (iferfteiinialAjd)rut 

1 015  644.50  Jtilo,  PierfulBr  uuh  Hu  fer  68850  Itilo,  luinmnien  1U8J4SM50  Milo 
«H  Pcuuueiur  famen  bafUr  llo.’T  Ui.  ,mr  ffrbfbuug  *u  Pierfteuer  entridueten: 

0.4  1.1)  fill  II  Wrniiul-itlOli  itl».  ■  In  e  '.loo  an  I  I.  .  >,UI  L.  J  ,.nn  .in  . 


103050..' 

i  ui; 

,vrTL'~;:  . . .  .  «..,.v....g.  ....  euiruqrrmi; 

bi*  I.jO  SH.  11  Prauercieii,  iibet  15.  bi*  300  Pi.  1,  iiber  300  bi*  600  pi  4  .iber 
OOU  bi*  1200  PI.  3,  iiber  1200  bi.  1500  Pi  2,  iiber  1500  Pi.  to  Praueveien  Itcber 
PKfljcrei  gibt  ber  3abre«beti;bt  uugenbe  Plitteitung:  Du*  Pialjfabntutiou*gejrtiatt 
titt  ganj  bebeutenb  unter  bet  Uuguiijt  her  Petbflltniiie.  Die  pi  Sluf.iug  ber  ueueu  ftompngne 
im  oerblt  1007  einKbenbeu  cumin  bub™  (Detflenureiie,  mie  inlrtu-  fait  nort)  nie  uutber 
bag ;me|tn  flub,  abten  eineu  uiigitiiitigen  (Sinfluft  nui  bie  neue  Pi.il  jfumpagiie  au*.  unb  ber 
nuitiaub,  baft  bie  Praueteien  tuft  allc  uod)  teitbllrtieu  Poirni  an  .Uiatj  in  itjr  neue* 
(t)eirt)dft*labr  mitbimlb.  rnabmtR,  erlrttmerteu  beu  Slbiab  au  geii.l.iubrmgenben  preifen 
*te  ffuuBarbuug  ber  ruglii<beu  6»Pf‘i*Plt«uier.  Die  .  bqebung  ber  Poufeu* 
-nuern  unb  fiuuborb.iu;  au*  Mem  uub  Suffei,  bie  am  15  ii*.  mil  giauen  unb 
Mlaberii  nad)  bem  Itawigar  egnart  in  Vuiibau  matlfabrteteu,  ...  ber  Siegierung  emeu 
VarteBMU  bun  mtniejicn*  2  Wuineeii  au  uertnngen,  uub  in-  i.be  loir  beieu*  tur*  m 

imferer  Sir.  Ill)  benrtuetcu,  ift,  fo  mirb  ber  „«ofi.  3tg.“  gejetui  rule  uon  ben  iiWjd)irt)ten 


flgemdne 
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ijopfenbou  unft  Ijopfcnborrcn  in  ben  Oereinigtcn  Stootcn. 

II.  (3(1)Iiib.) 

fiit  ^aremi 

Browers’  Revtow^ttW.  *r 11 uTu  mfim  W?  l^?T5b**  |* 

$ie  ^rarie  bes  barrens. 

>, -,s  rvCr  ^irf,,tinfte.  SUfllfifl)  frfimievigfte  'JJimft  Dei  ber  aamen  Vinnton 
“  {?’ ■6S."*t'0«  ®«rron.  tteig  auberer  gnftor  beeiflufn  £ 

rofil>rr"i>  a.«  Jrorfrupro.tcffee  bebnubdt  mirb  & 
Xrtmn  ''l,b  brfl  Snftorcn  uoi:  aiieufilaggebeuber  SMdnigfeit  'Jliiiiilidi  1  hlr 
aiigemanbte  Icinocvaturgrab,  2.  bie  Sonet  be*  in  L  •  s  6c,r 

l™  bBtrbflebenbe  ijuf tnniirte.  Vliificrbcm  ift  nurfi  bann,  menu  &mnu 

ft  &CI  *m.em  incbrioeii  SUffrmcQrabe  oornimiitt,  bic  A-eiiditiafeit 

bet  iuft  fin  nmfitiger  ornftot.  Hon  ben  ermafinteii  gaftorcu  Hub  mu-  bi 
beibcii  eriten  aUgeuiem  aiterfnunt,  nub  menu  man  jc(jt  Ijutjc  'Wotmcatnbe 

£»  »°  •>t.b'f*»  *>«*  «webni«  bee  Heftr-ebe,,*,  bic  Jnv “Sit  aSnen 

U  i|l  ober  moglitfi,  bie  Jeinperatnr  roefeutfirfi  fiernbiuieben,  oljnc  bie  Jarr  = 
t>nt  uerlangcin,  ntbeni  man  namlidj  bnvdj  beii  .fto&fcn  cine  avonc  S&uU» 
me, ifle  urn,  meberer  Jeniperatur  t,iubucd,fireirf,en  ISgt  ;]ue,V  muft  man 

*«  vidbtiqer  SBeiic  nuf  bic  Janfiorbc  gclabeu 

°-  B  f  ?,,naBJrt  ullfl  *0,e  111  CHU'C  Sdfidrf  0011  14  bie  24  -ton 
flebreltrt  merben,  je  nod,  bet  Dicife.  Hei  'iinglci.fimrifiiflem  (Jabcii  bet  Jarre 
binmt  bie  ©ibe  , merit  an  ben  biimieren  Stellcn  burd),  unb  biefc  trorfueu 
Ttubet,  mnbreirb  b,c  tfe^rt  Steffen  fcnefjt  bleibeu.  3TUW  .fiobren  left 
fieireten  uber  in  anbeter  ffieife  reft  anj  ben  Soften  gepneft,  io  fan  a  bie  oL 
unb  Da$  Darren  roirb  baburrij  uiifllcirbimiBin  Ghiiae 
prnftncfic  fcoOrcnbniicr  ftefeftigcu  ein  ftatfes  Jrafitneft  non  mmcfabr  riinf  -foil 
Wiairbcmueife  tit  bet  0ouQnid)teit  .'oolje  iiber  bee 'f&otbe,  biivrf)  bae  bee  one 
?5'1  <s'!“r"  m’bbiittftf  f&opfen  leirfjt  unb  flteitfjmaBifl  anj  bie  .'Ooibe  benmter 
tallt.  Jie  Cbcrfladje  imrb  bann  fotofiiltifl  mit  einein  9ied,en  geebuct  Sobalb 
bie  Jarre  gelnben  iff,  luerben  bie  ,yeuer  oeoffuet,  unb  bie  Vibe  mirb  aUmolilidi 
nut  ben  ertoiiujditeu  iJiiuft  oebradjt.  9fad|  brei  bie  fiiuf  Smiibeu  iff  ber 
.yopieu  burd)  unb  bind)  crljitst,  unb  ce  ift  oudj  fleuuflcnb  (yeudjtiflfeit  eutfeent 
loloii  bie  Ijeifte  SJuft  mit  ifcirijtiflfeit  burdjbtiiifleu  faun.  '.BU  biefee  «untt 
cneirbt  ift,  niuS  man  auf  bie  Jeniperatur  frfjarf  odjt  ncbcu,  bn  bie  nnteren 
©djiditeu  Perieugt  werbeit  luiirben,  menu  man  oau  alleiu  Stnfange  an  ru 
Mjitell  feuerte.  On  ben  (tfeneubeu,  in  benen  man  bne  Jroctueu  in  5CI111  bie 
jmiili  Stunben  beenbet,  ift  ce  ublirf),  ben  $opfen  mit  eiuer  biifjerueu  Wabel 
line  man  iic  fiir  bic  Wcrfte  bcniibt,  uitumoenben,  menu  bic  unteren  ©diidjtcn 
tvmfeu  neuiifl  finb,  bafe  fie  rafdtein,  menu  mail  in  itjiieu  beriiiniiibrt  Joe 
follte  nber  unr  aetan  raerben,  menu,  ce  firO  ale  uuuiimaiiglirfi  uotmeiibin 
ermcift,  ba  bne  Umwenben  beu  fjiopfen  bridjt  1111b  ierpftiirft  unb  eiu  Jeil  bes 
Supuline  tterloreu  nel)t.  ?ludj  marfit  biefee  «orflebeu  eiu  alei^maBigee 
Jvocfnen  iinmoolidj,  meil  ia  ber  ©Opfcu  nidjt  gteidiinaBiQ  flemeubet  merbeii 
faun.  $£iii)renb  bee  SBetlaufce  bee  Jarrprajeffee  11111B  fiir  ticiuigcnbe 
9(cnti(ntiou  fleforflt  luerben,  bamit  bic  Seu^tiflteit  entfernt  merben  faun 
mubei  abet  bic  Seitcu  ber  Jarre  unb  bic  Cberfdjirf)t  bee  fpopfeue  nid)t  fo 
iun-f  nboetublt  merben  biirfen,  bait  bic  ffeuditigfeit  fidj  rnieber  uiebetfdjlagt 
(i'vmnrmt  man  bie  iiuft  1111b  bie  Seitcu  bet  Jarre  obcrlmlb  bee  .^opfeim,  jo 
erleiditcrt  biefee  bne  Jrocfueu  aaiii  mefeutliib.  3n  beu  mel)r  iiurbliri) 

itelegenen  JjioPTcnaeflenben  fjaben  bic  erfolgieir^fteu  fpopieubarren  eiu  Jodi, 
muburd)  bie  Vi  tie  beffer  juriiifneljatten  mirb.  Jie  Jatindje,  bus  man  faft 
aitgemeiu  bie  iiadjtraalidje  'Birfuua  ciner  aio6«i  ^it)c  beim  Jarreu  uidtt 
erfeunt,  bat  in  ber  ‘‘Prnjie  feljr  meil  ooneiiuinber  0rifi1)iebcnc  tPictbobeu 
ueraulafjt.  Jemperaturcn  oou  fiber  200  (itrab  iy.  (9.{  tjjcab  IS.)  finb  aar 
uidjie  U iiflemiibiilidiee.  Jaft  eiuc  iold)c  Jemperntiir  abet  uict  jti  !,od,  ift, 
ift  burrb  '^eifudje  ermiefeu  morben,  bic  man  mit  tpopfen,  ber  in  Ocrjdjiebeueu 
Jarreu  bci  uerfiffiebeuen  Jemperaturcn  bebaubelt  murbe,  anacftellt  bat. 
Jlbnejebcn  buuou,  bag  man  bae  'droma  bureb  iibermaBiaee  Jtueborreu  ober 
»erfen«eii  uerbirbt,  bat  man  nudj  eiiien  oaiij  crbebliebcn  '-Bctluit  an 
mcrtuolleu  fliiditiflcn  Stoffen  beim  Jarreu  bci  fiober  Jeniperatur  ju  uer= 
Seidineii.  Ja»  atljeriidie  Del,  melrbem  bae  'dtoma  aroBteiiieile  entftammt, 
uerbuiiftet  teihucife,  unb  bne  2iiputin  luitb  iniiibermcrtia,  ba  ber  (Dcljalt  an 
ben  mfiiifdiciiemcrten  SBeidibacjcit  ini  '-iicrfjaUuie  ju  ber  (Srbobuua  bee  Jorr- 
temperatnr  neriuaer  mirb.  Jie  beftc  Jarrtemperatur  blcibt  uodj  feftjujteltcn, 
abet  adc  ©riinbe  fpretbeu  baffir,  bail  fie  uie(  niebriflcr  fein  follte  ale  bic, 
bie  mir  gemS&nliri)  anmenbeten,  uermuttitb  jtutfc^cit  100  nub  140  Olrob  j. 

(38  bie  60  @rab  IS.).  Jie  piuftiidje  ffirfobcuim  bat  bemieieu,  ban  man  mit 
eiuer  Jeniperatur  Oou  llO  Olrnb  g.  (43  (>irab  C.)  gut  barren  fonii ,  unb 
bie  Slufiditcn  luenben  fid)  im  altgemeineu  bem  ©ebtnudj  eiuer  niebrigeren 
Jemperatiir  beim  Jrodiien  411.  Jod)  tana  feiue  Jeniperatur  ale  bie  aceignctfic 
fiir  bie  Jarre  nilgemcin  uoriniert  merben,  lueif  eiu  SSarmefltab,  ber  mabreub 
bee  eiiien  Stnbiume  bee  Jarrpruieffee  malirfrbeiididj  jdjiiblid)  iciu  rnfirbe,  in 
einein  anbereu  guv  tciue  uadfieilige  'Wirfung  aueubeit  murbe.  'Heim  fPicffeu 
ber  Jeniperatur  mug  man  baranf  iebeu,  bag  bae  Jbermometer  bort  auaebratbt 
mirb,  mo  bic  nuf  ben  i&opfen  loirfeiibc  $ibe  bic  batbftc  ift,  1111b  man  fiat 


n-ttOfn  nm  j,j,n  ,,, f.. ’**  bfrutiL'  Ui^il  inl,i Sr,lt,i.  f  iitjUnf  Omnm.rn 

IMS’  tif|one,r,i  U,t,t„„ri,ni|  UfiMiin  Sn»,n  „ur  DJI,  l„i,.,nrfn 

®<ldl.i,l*fl,a,  in  iUfnSfra  lltnuuihl  .  ’  fiMI!mi,i  un>  nblunmofi  4>I,  unl,r« 

.(urnbrrq.  m.innlhlpt,  ,w#tt  ou*,,b0£,„ 


I’rite'if  Jarrtoimu«rn«ifJ,ft-0ft0?C  ''ute*  be*  2>>m-()0rbc  ift.  ©agrenb  bee 

J !) e r ,n ome tet  e  1  lieu*  bfil  en  'i^^"  t  'T,  T,-,<<,c  6ct  ""OMM 

jetbft  ill  ber  Wriinhirfiirf.?  h  6  -  "  “  *  ,uc,ri)t3  '"on  oaf  ber  £mrbe 

fiber  bem  .ftopien  n*  i^r  . . .  fme«,  meldiee  flernbe 

pro.icg  unnriiilir  ha  lb  ,fn,.,bcf: .  it,rt*  *,,s  -to  I'irob  lueniger,  bie  ber  Jrorfen* 
ift  'Jifihreub  bieier  m  f  Ln  1,116  b,c  •'’'’'be  burd)  ben-.' oopjen  biirdmebriiiifleu 
©opfeufibfitleu^uHb  ^eefmfli  ““f  bie  Vi  tie  auf  bie  unteren 

Sdiaben  11  li’ei-m  .ih  V  11 L ,  1 ,M"l  '."O"  ba  bie  aronte  eorafalt  aumciibcn,  nut 
beniuut  mirb  bi./  o'.'.  ^fnn  6|1’  b"r(b  beu  Vopfeu  burtgjiibriuacn 

auimeifen,  1  r> a t, r e b '  0 aV j c iti ,1? ' '.’u n 'r-i’ "  0 p V  ’ '  j’ a r’r  1, 'i r C. 0 dVl t C "  2d?m3£ 

BetrotSef * bD*tmllfi",i' : ^0li  6«"fln  «"  3cf)ii  bie  jmiilf  Stunben 

beufifet  merben  niA.. un^  i  ^ebuiainiocii  cine  Ijbbcre  Xcmpcrntiic 

miebefint  l'  «  ?*“fc  ",a“  6,t'  ;!olt  an'  "'litielm  bie  imniuin  Stunben 

nieh, t  c  ^ori"tll‘.  bt,i!  lonainniertn  Jarrene  ober  bee  Jarreue  Dei 
merben1  Sm!?!!!!"'  “u"  -  "  -Voufr n Lni "rni  uoditaubifl  oerftnubeu 

nemenbet  o  -  ?"  Icm‘,ant"r  f«Wbiot.  menu  411  l.„i.,e  an. 
C  e  c6c"’u  ,uic  'ille  "obe  Jeniperatur. 

man  mfibrenh  fli^n  °  !,t  "'?br,«cr  »«>«''  1«  tonne,. .  mug 

TVltb  -i  »  -taircne  emeu  itarteu  iiiiftnifl  uiiterhalteii,  ber  nnoiifliorlid) 

b  e  Jar«  nd  (5eL^vV?.0l,'f"  '°rI,iiilHt'  .  ^*»eifclto*  entfprid.t  ne,ie,.miirtia 
oie  4 111  re  nut  @ebIaie<Uuft4ua  am  brficu  bieicu  diiforbevuiiaeu 

If.ntel'L'inh  M"C f('!«fffbl  «»«*»".  J"  eiitfdjeiben,  man,,  bet 
f.ri-ilVe,  C,’.fl  "b,rtr0<fu,ft.,'t-  ,  “fobruuaeacmaB  tonn  man  beu  gnftaub 
leititrllcn,  m 1  melrbem  cr  obne  Werabr  one  ber  Jure  entfernt  merben  faun. 
JaS  gauae  Jarnpitem  jit  ebeu  oou  Jan  411  Jan  uerfdjicben,  meil  ee  rout 

r™  i  "  tCs  6^  y  ''c(6'»  o6W„0in  'it.  3m  allgemetiteu 

fnnii  man  faneu,  ban  bae  Jrtrfnen  fort  mfetseu  ift .  bie  alle  Struael  ober 
«pi"bel"  limbi  .luinniinenncfdiruinpft,  nber  bod,  uodj  meid)  unb  biea'am  finb. 
iie  «tennel  merben,  fobalb  fie  411  itart  aetrorfuet  finb,  lcid,t  bredicu  unb 
lid)  lertrumclii  (alien,  unb  bae  fliipiilin  oerliert  bnitu  ieiu  Ijellee  aelbee 
nueieben  nub  mirb  braun.  fffieuii  ber  Vopjeu  oou  ber  Jarre  fcndit  ober 
md)t  genuaenb  gebarrt  abneiiommen  mirb,  bann  erbibt  er  fid,  'etir  icicbt 
mobiirdi  bne  liiipuliu  brauu  mirb;  and,  eutmiefelt  er  bann  li.iuiin  einen  inuren! 
biimpTeii  (Betud),  ber  iliu  uid,t  ermiiiifdit  crfd,eiiieu  liigt.  sirun  er  baaegen 
5“  obcr  s"  aetrorfuet  ift,  bann  briibt  er  lcid|t  uub  mirb  jprciu 

abnlid) ;  and)  entloirfett  cr  ciucii  breiijliiljeu  (Berud).  Jie  biiitiicu  blatterartiaeu 
Jede  bee  ©opicne  merben  aemotjiilid,  trorfeu  neuun,  iobng  fie  (eidjt  bredien, 
lobalb  bie  «teiiiiel  l)iiireii(,eitb  nebnrrt  finb,  mil  beu  Vopfen  ohue  (Befabr 
tine  ber  Jarre  eutferueii  411  foiiueu.  Sine  Vtfaljilfc  b.ifiir  fa, 111  man  babureg 
er4iejcn,  bus  man  bie  !8enti(atoreu  eiue  bnlbe  Stuiibc  oor  ber  'Jecubinitna 
be«  iarreiio  fd,liegt.  Jaburd,  mirb  mid,  bin  411  einein  ncmiffeu  Wrnbe  ber 
Vopien,  ber  111  ftarf  flebarrt  ift,  rnieber  uerbeffert,  ba  bie  mcitcrc  '8erfliirf)tiaiiua 
ber  'Veiirfjtigteit  aim  ber  Jarre  oergiubert  mirb,  ma4  biijii  beitreigt  bag  ber 
vopieu  aleidmiiigiaer,  mcirget  uub  .intier  mirb.  'Hide  iorninltige  Jnrrcr 
madjcii  a  fid,  411c  'Jtcnel,  bie  Hcutilatoren  mit  bem  gortgange  bee  Jarr* 
Pioicnee  iiad)  uub  uad,  fdiliegeu  411  laiieu  uub  mit  nefd)ioffeiieu  Heutilato.en 

abjubatreu.  Jns  nleidie  tSrgebniS  eijielt  man  in  mcniger  . . . 

-toeife,  menu  man  alle  Jiireu  ber  Jarre  offuet  uub 
eiue  Stunbe  nbtiibleu  liigt,  bn  er  and)  auf  biefc  Sfieife 
iiuft  in  fid,  aiifnimmt  unb  meniger  brfid&ig  mirb. 


uub  beu  Vopfen  uiigefa(,r 
geudjtigfeit  one  ber 


Jas  Stfimefeln. 

Jne  jegt  fnft  allflcmeiu  fi6lid,c  Stfimefeln  bee  Vopfeue  ift  auf  bie  9tatfi. 
Trane  ber  iriinbcu  mid)  beu  bliiglid)  uclOoriincu  Sorteu  juriirf juf il tjreit  Jie  Her- 
men  bung  oou  Srfimefel  gifit  bem  Vopfeu  nidjt  mir  bie  crmiiuitfite  gelbe  garbr 
miibcrn  imiifit  and,  feiu  2luefetieu  fllridiforiuiger,  moburd,  feiue  Herffinflitfifeit 
erfjofit  mirb.  Hide  VauMcr  laffcu  fief,  inelit  burd)  bie  gartiung  ate  burd, 
I  on  fit  ge  (itneufdjaften  beeinfluffen,  unb  ce  ift  aornefonimeii,  bag  foldie  Vaublet 
iiiifletdimcielteu  ©opfeu  fiir  miiibermertia  nlifdiiigten,  maliveub  aeiifimefetter 
JmPH'ii,  ber  oou  bemfelben  gclbe  ftannnt,  fiir  fefit  gut  ertliirt  murbe 

Jie  Hermenbuna  oou  Sdjmcfcl  uerfieffert  bic  giirfinng  burdi  einen 
Hleirf,pr04CB,  ufimariit  bie  oorfianbencit  'JRifroorgaiiietnen,  moburd)  bie  £mit. 
barfett  mafirfffieinlid,  erfiofit  mirb,  uub  beftfilcunigt ,  mcuigftene  nad,  eiuer 
mcitPcrbreiteteu  «nfirf)t,  bn4  Jarreu.  (5>cmo()n(id,  breuiit  man  beu  Stfimefet 
beim  Heginii  bee  Jrorfuene  miter  bet  Jarrfiorbc  ub.  Jabei  nermenbet 
inau  mefft  Ooiftficu  2  unb  6  Hfunb  Srfimefel  auf  Je  loo  Hfuiib  nngetrorfueten 
•Vmv feu.  Jie  (Siumirfuug  bcS  SdjmefelO  ift  am  fiarffteu,  menu  ber  Vopjeu 
nod,  rri) at  unb  feutfit  ift.  'Uinu  barf  nber  unr  rarfiiiicrten  Sifimefel,  bcffcit 
3tcuil)eit  garautiert  ift,  beiiiibeu,  ba  bie  grobeu  Sorteu  gemobnlirt,  Her* 
linreinignngcu  eiitlwltcit,  bie  ber  Dualitat  bes  Vopfeue  fifiiiblid)  fein  founteu 
Jie  beften  jjlefultatejiefmiimt  man  mit  ber  im  $anbe(  ale  gcbicgcncr  Srfimefel 
bcfaunteii  <corte.  ettuiigenjrfimefrl  untcrfdicibet  fid,  oou  biefem-nur  in  ber 
gorm,  in  bie  cr  geguifell  ift,  Ijat  nber  tciue  griigere  Hleirfimirfung. 

(S<  gibt  uielc  oerfcfiiebeite  Joirtoufiriiftionen.  Jod,  finb,  mddje  2(rt 
(Bebiiube  man  aud,  gum  ■'Oopjeutrurfiiru  bciiii(jeu  111011,  dinner  gcmiiie  (fjgeu> 
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3*CCgcmcittc  JSraucr-  u«6  ^opfen-gett  uttg. 


man  bit*  ftbncU  4uftanbr  brinntn,  fo  brautbl  man  (Inf  ftbr  nro6(  fiuftmcnflc, 
lotnn  man  bit  Zcmptratur  unter  bfin  ©unfit  bait,  b(i  locldttm  bit  Witt  be* 
jfropftu*  in  Itiben  befliimt.  Ztr  ©ouufl  bide*  Zupn*  cintr  Zone  nut  (Iucm 
(HtblafcotutUator  non  amfinrubtr  SHtSfic  llfflt  barin,  baft  man  bttrd)  "ben 
£>opfcu  fine  nroftf  fluftmtufle  non  ni(brift<r  Zcmpcratiir  forcitren  tmb  bit 
3tud>tiaffit  (iitfcrneu  unb  ben  Ztopfcn  ooUitiiiibin  troifntu  faun,  obtif  iHtfnbv 
iu  lauftn,  btu  fcopfrit  abcrmiiftin  in  ttbibeu  obtc  *u  Ocrftnneu.  Zit  at 

luibnliibf  Cieiibnrre  Iniit  ii<b  mil  Hciibiirtftit  in  cine  HuitarblaifZnrre  urn- 
baurn,  iubtin  man  rinfndl  bit  Wcbltiic  unb  bit  ©orritbtuuocn  4Ur  (Zrtoarmunn 
btt  Huit  aubriuat  dip.  14  *tint  ciue  oiriippt  non  ird)S  Citnbarrtn,  nttUbt 
fo  iimncbaut  murbru,  unb  4toar  mit  Uutoitru,  toddic  btbrutdib  nitbriarr 
loarcti  alb  bit  lilr  bit  (frbatinnn  rinrr  n«ui  iiturn  flulant- 
Zic  ©tboblunfl  im  Miilil vuumc. 

tin  itbr  toiditiocr  Ztil  rinrr  triolarridjru  £>ooirnbarrt  iff  bit  ©t. 
lianbiuna,  toddic  ba*  ©iattrial  in  brm  Miiblraum  obrr  2pei(btr  triaOrt. 
Za;  baju  birurnbt  (dtbdubr  toirb  liciitAiitanc  mriit  oou  brr  eincntl  idiot  Znrrc 
artrrnnt  trrltbtet  nub  ift  oou  100  bio  200  ,"vub  rutirrnt,  4um  2(bitt)c  atnnt 
,<dirr«iKtabr.  lit  ^Ibbilbunn  brinat  btu  flujrift  tint;  Stiiblbauit;  mit  btu  btibru 
©pcirbcrfiocftorrfeii  fiber  btm  Sinuate,  mo  btr  Votficu  in  ©alien  oerpatft  toirb. 


5i«.  15.  fluficiiaiitfdtt  bt#  itiiblttaufc-*  mit  flitgabt  brr  ©adpreift. 


8ifl.  18  fluirift  bt;  ftuttlliaufi*. 


On  Wotialltn  faun  man  auib  btu  untrrfUu  ©aunt  iiir  2pcid)criiot(fe  brniibtu, 
bann  abtr  ift  t*  notin.  btn  ffootcu  Aiir  ©rrpntfiiun  nad)  btm  4100101  2torf* 
lotrft  }u  ffihrrn.  Za;  Wtbanbt  in  u  f;  Inftbiriit  arbaut  ft  in,  brionbor;  in 

frmbtru  Wtatnbtn.  bnmit  btr  loit  lirarnbr  .fbopfru  nitfjt  .tuoiel  ivoirtitinfcit 
an;  btr  Huft  anfiauat.  lit  ©trbtiibiinn  ooifiben  Zarre  unb  Sliiltlrnum  toirb 
burd)  tint  Art  JEtodlbafin  btratfttllt,  ottf  btr  tin  atofiev  Mitrrrn  (nuft,  btr  btu 
friid)  attrmfurtdi  Vootni 
trdat.  Zit  2rittn  birit; 
fUannou*  finb  fo  mit  2(bat=  > 

nirrtn  ucridicn,  bail  fir  an 
btm  frbriin  fonftrnitrttn 
©obcu  btrunttrarlafftn 
nttrbrti  fonuoi  unb  btrSfootoi 
Itidjt  unb  mit  atrinatr  s>iiiib’ 
arbtit  rutlabrn  lorrbru  faun. 

Zrr  &opftn  toirb  bann  out 
bttn  ©obcu  bt;  Sliiblraiintt* 
an*  at  brtittt,  too  cr  bit  SBdrtnt 
Prrtirrt  unb  and)  toitbtr  tiniat 
ntnditieftit  an;  btr  Huft  aui* 
itimmt.  Zit  2truacl  finb 
Ortobbulid)  uiibt  fo  troeftn 
toit  bit  anbtrtu  Ztilt  btr 
©Ran*;,  unb  tobfjrtnb  be* 

SdttoiBVrojtftt;  toirb  bit 
ifrud)tiafrit  altidjmdnia  Ocr> 
ttilt,  unb  btr  &oPtru  toirb 
jitbf  nub  bitafam.  Zit  am 
btittn  untrrridttrtdi  $opiot* 

*ud)ttr  toifftit,  ban  toiibttnb 
bt;  2d)ioitjoroiftfca  and) 
anbtrt  toidttiat  ©tranbe* 
runaru  (intrrttu,  totld)t  attf 
bif  Otiitf  bt;  ©robuftc;  Oott 
totirntlidirm  Cf infinite  finb. 

(fin  frinrrt;  nub  anno 
ntbmtrt;  Aroma,  toit  autb 
tin  btfftrt;  flu;id)tu  ittilt 
Tub  toiibrdtb  bt;  2djioib’ 
projtfit;  tin,  ooraiieariebt, 
ban  man  bitjru  ©roirft  fora- 
fdllia  boobnditct  unb  ocr» 
biubrrt,  baft  btr  $oofrn  ,m 
frud)t  obrr toarm  toirb.  Utittr 
adobbnlidjrn  IBrrbdltutfitn 
umarbt  man  biefc  bcibdt 
Utlirlitanbt  baburd),  baft 
man  ben  &opftn  aitfflodKrt 
unb  ibu  mit  (babriu  toriibrt, 
obrr  baft  mail  i()n  ttad) 
finrm  anbtrtu  Iti(  bt;  Siibl» 
rnumt;  f<bafft.  (ftofdjidtt 
bae  itir  rrfbtru  3«it,  fo  fnuit 
man  foaar  nod)  ftudit  a t* 
tnorbrnrn  $opftu  ottf  biefe 
®tift  oou  ffindit  faurtn, 
bumpfio<n  @erud)t  btfrtien.  fBJtttn  btr  .fjopfen  im  itil&lraiime  ,|tt  ftndit  toirb, 
bann  faun  man  (tint  (Sfitt  baburrfi  Ottbtifttn,  baft  man  ilbtr  ibu  tint  'itnaaon* 
Inbuna  bcifttn  itopftit;,  toit  tr  ottnbe  tton  btr  Znrre  fontmt,  ftbiitttt. 
Wubtrtrftit;  faint  matt  autb  ©opftti,  btr  im  .ftiifjlrnume  ,iu  trorfeu  nftuorbtu 
Iff,  babtitdj  Ptrbrfftru,  baft  man  ibu  mit  ^topfett  Oermiitbt,  btu  man  aub 
btr  Zarrt  tntferut  bat,  tbt  er  Potlftfinblo  fletrorfntt  lonr.  dur  rirbtiatu 
©tbonblunn  ini  iRfl^fraimi  ift  bie  atofttc  6orafaIt  nub  tin  afiuubtb  Urtril 
frforbttiicb,  unb  jt  iiiebf  Mufmerffamftit  man  btefcm  Stabinm  btr  $opfcn« 


stfl.  17.  *adpre(it  fflr  ^anbbetrieb. 


3i8.  18.  ttudprefff  filr  iBttrteb  mit  clntnt  ^ftrbt. 


barrt  fibntft,  tin  beflo  btfftrt*  35robnft  mirb  man  al«  ttrarbnfe  brrfrlbttt 
trbaflrn. 

Zic  BcrpatfMNfl. 

Sfadibtm  btr  Aopfrit  tint  SBodje  obtr  *tbu  laat  fane  im  .ftribftaimic 
arfaetrt,  bat  rr  ftiutn  2dnuiOOro.itft  bardinoniadit  unb  brfinbrt  fid)  bann  in 
auttni  3»ifaitbt  .iitm  Sftrpatfcn.  Wan  faun  ©opftu  oitlt  Sodtfit  faita  im 
Stntiftn  litartt  Inifcu,  ubut  baft  rr  lorfrntlitb  Iribet,  Dotau«8d’fbt,  baft  btr 
Spritbtr  fo  bid)t  oeritblofitu  tit,  baft  frint  ^eud)tiafeit  an*  btr  Hurt  rinbrtnatn 
faun.  Stint  btr  .'Jtopftn  im  riditiaru  ifuftaube  fiir  bit  'i<apacfmtn  ift,  bnmi 
ditbaft  tr  otiabt  atnua  Seudjtiafeit,  urn  bitafam  an  ftilt  unb  brim  ffuiammcii 
ortfftn  tin  Slrtdjtu  in  omitribtn.  Stnn  im  Sfailtu  Aiioitf  rfdiditiaftit  uor- 
lulu  btu  ift.  bairn  trltipl  iid)  btr  ©opftit  balb  imb  toirb  fdiionrj,  loobci  er  an 
ifarltr  luit  an  ffronia  itibet,  tutmi  tr  tiifbt  a<iu.|ltd)  ruinitrt  toirb. 

,8mm  ^rtffdt  bt;  .fjopftn; 
in  fUadrii  totrbdi  Ocridiiebenc 
tdrttu  ^opftnprtffen  on* 
tociibct.  3n  tiiiiaen  tyeocnbeu, 
loo  man  ttiir  fitiur  (iriitcn 
ruirlt,  toirb  tint  .(taubbtbtl- 
prtffe  bniiitjt.  Ztr  2t)Pu; 
biciev  2orte  Hiicffe,  totldtcn 
irilt-  I"  ,|cint,  britiflt  tinttt 
Stalftn  oou  24  1h  >•  63 
doll  Ilmioun  .liiftaubr.  due 
'dclualtintmn  nrofttr  timteii 
toirb  abtr  intintr  tiite  .strait* 
Pveift  bcuiiet.  tliuc  moborue 
iPrtfft.  totldir  fid)  (tidtt  tttit 
cinrin  HJferbt  brtrtibtit  liiftt, 
ift  in  tfin.  i»  .lit  icben.  tr; 
ift  bit;  cine  autrtdit  ntbautc 
rUf itfdjiuc  oou  lo  j'vuft  4  doll 
■fjobo  unb  .M) doll '4'rcite.  Zic 
Ziircu  dffneit  iid)  nad)  obett 
mibtucrbtti  bttrd)  tinttt  2tab» 
dead  nddjloiicn ,  ber  an 
jcbcm  linbc  btr  Slircfie  in  ein 
SJaaer  nvcift.  Zic  trubtore 
finb  loir  unb  foimeii  lcid)t 
rntircnt  lotrbtn.  tornn  bit  Ziirtn  offtn  iiub.  Zit  Ifrtftulattf  iftau;4  4.|o(Iiatn 
Stnlftn  uitb  1'  ,  *ullioru  U'rctttrn  btratfttllt ,  mit  tintm  I6.;ulliatit  (fifeuftab 
obcuaiit,  an  btfitn  Ifiibou  Zopptlftilt  brjeftiat  finb,  mit  barn  ifiltc  bie  tUreftplattr 
benmttratjoneu  toirb.  Zit  2tiic  loiiibrii  fid)  aui  titter  tliolic  aui,  bit  an; 
titter  26  ioiliani  Zrrbfdicibt  unb  titter  6.|oIlindt  Zrommtl  btittltt,  tooiu  tine 
12  ,Zuft  laitne  Zridiirl  bntiiftt  toirb  Za  ba;  2ril  iidt  inttit  nut  btr 

26.)oQiatn  Zrrbfdidbr,  bann  abtr  aui  btr  li.iblliaen  . . id  aiifioindrt.  io 

iit  bit  Vetocating  bn  Urfftplattc  uadi  uutru  aiitana*  raid),  toirb  alitr  idn 
lannfam,  totun  bit  .\bopfdimtnar  fidi  btr  riditiacu  t'lroftc  iiir  bru  'd.illca 
nii lit vi  'dci  bicitr  Vnfit  mirb  iiir  icbta  'da lieu  btr  'ddtaltrr  iioiima.  ariiillt 
nub  bit  Wriftplattf  twriuia!  btruiittrntbrfnft.  Zcr  er.iicltt  2'allcu  ntiftr 
nctoubitlitb  U)  .  26  .'t.'i  doll. 

Zic  ioaeitaiiutc  2aframtmu  obtr  .'dull  Slttd'  ^rdic  ertovbert  iiir  ibrea 
'dftricb  itoci  'tfierbe.  Zcr  'Z'dtitlttr  bicitr  'lire fit  mint  2< »  .‘>2  doll  unb  iit 

s  bi;  lo  rttift  bod).  Hitter  btm  'dcltaltrr  bitinbct  iid)  tin  :i  ialliaci  2ui!il 
'd>ait,  an  befien  tintm  (itibc  tin  Zrirbrab  aiincbradit  iit,  toddic;  In  bi;  12  ,yuft 
im  Znrtbmcjfcr  ttroft  ift.  flit  brm  2dintic  finb  , itoci  s  iollioc  dnlmraber,  toddic 
in  4  doll  Incite  Slammbabnrn  ciuarritrn,  toddic  mit  'dolictt  an  4  1  doll 

10  ah  ft  Innnc  Hattcn  befeftint  finb,  bic  fid)  auf<  unb  nbbciocnctt.  Zioic 
fiatten  finb  obcu  hurdi  cin  4  >  12 iollioc;  Cticrboli  ooit  7  ,vuft  Hiiiiat  ocr 
btinbtit.  Slou  bitftm  Cttcrbol.ic  biinacit  itoci  4  4  .lolliac,  s  bi;  10  ,vuft  lattac 

2tftcfc  bernb,  nu  bertu  freiett  (ditbctt  bic  'Orcftolatto  befeftint  iit-  Zicic  pnftt 
atitnu  iit  btn  9'clwltcr,  unb  iobalb  ber  Zrucf  mittd;  btr  dalmriibcr  tmb  btr 
'JHeifeubabit  in  'dttricb  tritt,  preftt  fit  ben  .sbooftit  iiiiainmnt. 


Zcr  unttrt  Ztil  be;  'itcbaltcr;  beftebt  an  icbcr  2citc  an;  duet  Ziiv. 
bic  fo  in  btn  flitnclu  baunt,  baft  fit  fid)  nad)  obcu  offnct.  2'ci  btr  'dcvlHiifiiii.i 
toirb  btr  ©obcu  be*  ©ebniter;  mit  tintm  Sturfe  ©acflciiitoaitb  oou  2  ©arb; 
Haunt  unb  ttner  ©rcitc  oou  42  bi;  46  doll  beberft,  bic  Ziivctt  toerbrn  etc 
fdjloffcit,  ber  ©cbaltcv  toirb  mit  Sjouttit  aiinciiillt,  eiu  itocitt;,  alntlidit;  2tiiif 
3cnn  toirb  fiber  btn  ifiopftti  nebreitet,  unb  bic  ©rcftplnttc  toirb  licriuttcrodafictt. 
Zaun  offnct  man  loicbcr  bic  Ziirtn,  bic  tfiibrn  bc4  dettac;  toerbeu  mit  \iaui 
patf.iloirtt  juiatnntcitocnfibt,  unb  bev  ©alien  toirb  ail*  ber  ©refit  eititcrut.  Zcr 
Zurd)id)iiitt;boUcu  an*  bicitr  ©teffe  miftt  20  x  24  52  doll  unb  toitnt 

180  bi;  200  ©ftinb. 

Zcr  iiblt  Ottbraud),  baft  matt  btn  .Qopien  mit  bcu  ,viiftctt  jufaintutu 
ftampft,  mu  ba*  Sfilicn  be;  ©dtalttr;  ju  erleic&tcrit,  iollte  aauUi.1t  auiacacbcu 
ntrrbcit,  bn  btr  babti  eutitcbcabc  act'tod)cuc  .'C'opfctt  btu  ©erfaut  rrfdiwrrt. 
©tint  'ffillcu  be*  ©dialler*  fomicn  bic  ISrfcn  be*  ©alien;  tin  locttia  f eft 
atftaiupft  toetben,  abtr  autb  bn*  iollte  mit  Sorofalt  atidirbcii,  btfoubtr*  tocutt 
ber  )£ioptcit  troifcu  iit.  Uebcrbaupt  iit  tine  forafaUifltre  ©dmubluua  hodtit 
ttnpicblcn*iocrt,  bn  ber  ftopicu  baufia  nui  btm  ©obcit  aebrorbcti  nub  jtratittidn 
toirb,  ebe  er  in  btn  ©alien  fouimt;  bit*  abtr  a>bt  ibm  cin  idjlcditc*  flu;id)cn. 

Zer  .tiopicii  toirb  in  dutr>©u<f(dntoailb  oon  16  obtr  toenintr  ,vabcn  aui 
ben  doll  oerpaeft.  llnaciabr  5  ?)atb*  ©atfltiutoaub  toerbeu  iiir  itben  ©alien 
Bcbrnudjt.  Zieft  luicqt  unacfnbr  7l/t  bi*  10  ©futtb,  unb  bcitn  ©trfaujc  toirb 
bafiit  5  ©futtb  Zara  in  flnrcibntma  ofktatbt. 

Sfoftcn  unb  ertriiflmifc  ber  ®vute. 

Zit  ttofttn  btr  .ftopfriifultur  finb  fo  orrfibirbtn  toeuen  btr  Untcrfd)iebe 
in  btu  ©obciitocrtcn,  bett  flrbcit*Iii()»cu,  bcitt  Srtrage  btr  ©rittc  nub  bcu 
©etriebSmctbobcn  in  btn  Ocrfcbicbcucu  (btatubett  btr  ©erciniateit  Stna ten.  baft 
e*  nid)t  monlid)  iit,  cincit  ©eriud)  *ur  flbidjntjuna  ber  (#c)nmtau*aabeu  iiit 
bit  Oletoinmtua  titter  tfrntc  aniitftcncn.  Zit  (Sleinljr  be*  ©trill fit*  burd)  tut 
Oilnitifit*  Setter  obtr  burd)  duftfttit  imtdjt  bru  ttbopicubau  oicl  ri*fautrr  al; 
btn  flnbau  btr  ublicbcn  Wdteibcnrtcu.  Zic  2(btoieriafcit ,  in  ber  ©fliicfcjcit 
bit  notffleu  flrbtit*fratte  411  bcfommeti,  bat  bout  ©ififo  btr  .ffnltur  in  bcu 
Itbteii  da b ten  nod)  Oitlt*  Ifintuncffint.  (iiuiflc  flbidiabuuncn  ffir  bic  toidjtiaficu 
fluaaabcujbct^ber  fiopfeutiiltur  finb  iindiftcbcnb  411  fin  belt: 

©  0  P  f  t  u  !  u  1 1  u  r. 

Zollar  ba*  Zaufrnb 
.  nuf  belt  fltfer 


StWinot . 

bi* 

H.— 

3palicre . 

90.— 

©inbfaben  .... 

7.  — 

©obcnbtarbdtuitn .  . 

.  6.50 

18.— 

dieben  btr  iKnnrtit  . 

.  11.- 

OO  _ 

Safrijcn . 

.  4.— 

It 

12.— 

1 


& 

I 


■:  » 

’ 


gtr.  vTi>08. 


'Ufliicfcn  , 

$arren  , 

*«&arfung: 

vnffifiiauaiib  imb  3ioir„ 
nrbntbl3l)iie 
ftopfcuprcffe 


^Cfgcmctnc  £3vaucr<  un6  ^cpfen^eilunQ. 


o.m /* 6,4  b<1* 

*  *  ■ *  •  m  m  „ 

SS  :  JUS  - 

j..  _  ..  .  •  ■  •  •  30.—  „  400. —  ’ 

ill  3ciiitlbe„r  fn"l!bc„0<5t6"  *! a"u^M  (K*nrllb  1U<,i‘  0,,4t'i'auber,  Hub  and) 
3"  Oor  liadjftdienbeH  Inbdle  ifi  bf/siirfhMmLd  °?  bCt  !8®bfl,[>fM>aiilu(ieit. 

m  .  sn  .  ^  f  i»  it  b  Stan  ten  1879  1*89  1899 

VicW^oxt  .  .  554  547  r/ift  »  V  f  u  n  b 

Crcrtou  .  .  .  840  n%  "“njorniei,  •  ■  J022  1048  1469 

<y„  l  /.  .  yjl  waftmotoii.  .  1317  1626  12R7 

toiol  flro§er!*J  3n  Vi  cU  ifLu^u  it*it  a  h  n  °  e[n  04^0  ™  %'f[)U[[d) 

HKSSSSrS  SM  S£  £'  ffflWSK 

'-Herofientlirfjuuo  *r  50  bV  StnO  *C  3al,Ici.  ana  bcr 

i-'n ii buiirtfdjn ft-'in i n iitc vin m  nrhZn  si',.*  ®iiKnui  tin  «ewininteu.®taaten« 
Vfrfinin  fu  @Mnt.  l-  blf  ""iKmlntu  jaf)rlic$en  (frtrane  riir  bif 

1901  bit  1900  uo-o.mnc,'1flfSeIIt1,^bU,,OTT,i'eUC'1  »*  M«  Entire 

9“'"4"  5y,f  Vo".1*  . . 

uun  ijui  nig  1900  rni|(^(tf|jiii^. 
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-slant 
9fcm>2Jorf  .  . 
Maliforuicii .  . 
ST  i  coo  ii  .  .  . 
©afffiuntoit 


1001 

9  000 
9  300 
13485 
0  030 


Cim'rtHiiiicii  38  835 


1902 
J  a  u 

5  855 
10335 
16905 
5  850 


190:1 
cub 
9000 
10920 
,1 7  550 
5  825 


39  000  44  295 

®er  ®crfauf. 


19IM  1905 
'8  i  u  n  b 

1 1  800  9  860 

12  285  14235 

17  550  22191 

7  410  9750 

49  125 


1906 

12060 
20475 
23985 
8  775 


55  536  65  295 


-.Ofirfiiui  loflcrt,  bairn  non  btu  Grnteauefidjtcn  im  On=  mib  SuSlaube  umhrenb 
h‘*  ,“  •!*  bct  3af)t-c«  ""b  uon  bft  mutmafilid&fu  Saflfraae  ioic  tic  fid,  uadi 
bin  bfibcii  flifii  eimalmtcu  Sebinauunen  nbfrfjabcn  loot.  ©fifirenb  bcr  iWnrft 
oo  birfci.  bre.  Saftoren  obbiinfll.  loirb  er  and,  ftarC  too..  b“i.  ^finbleri.  ben 

mm,°  •»  *■»««« 


a  x  '^°sTtlIi  frtl“!  l?"i  Bcrfdjiebeiten  ©cneu  ouf  bcu  Worft  ocbrnibt  mib  ben 

f,""""  Ootti)  OeviriHfbfiif  it  a  u  die  augeffifirt  merben.  ®le  ®c.uc&iiuneii  tmtirfmi  I  rmiii.iic  sb  7n  juI'T'"  T‘" ,'"""  ou'  or«>uol)iii(d)c  mib  mig> 

.VrfmS  “"^nr'iin'fWne/*  C""0e"  ^  *o'  *>  £r-  »n.««i„a„bc?  SoJT&ffi": 

—  1  Ilmen  eiltfurctbfllbc  'Nlliftl-llimn  iiiiX  J.  .  ..  ’  ...  l,V 


"nb-  be9f,n[b  ci,u‘"  «»toereii  ‘Ci-fig  f,atte.  Vcib.-r  ftiDt 
mib  d„S«hW  Trh,"fl  B°"  '0ol’,f"  f<n,f  KWfbcnbf  Worm  iii,  bir  Cimliiiil 
brt  ^  ob  ,f  tm«  °"C"bl,r  Bifl  uil,‘  .®ert  nllfi"  -'-Ii  bif  itroofiiifiii 

iit  borb  ihr  lri’x,ble  1}„ruUf,l,<"'  f""9f  »cbf,it.nifl  tin  lien  mao,  io 

nl.-idi  "Ctt  ?.*  ^fitiiblaoc  rBr  bit  Ciialitiitbbciirtrifuiig  Bfrinn  im  'jtfr- 

mn„  X...  f"  •“'""lien  'biolifii,  loif  iie  (inuol)nlid)  aiiflciucnbfl  lofibcii,  lufini 
WertT^'  ,! .  ^  Tejmefleu  mia.  <L<ri  bcr  ^efifteKuu,,  beg  rflntiocit 

nriiubl iifie  n  Soften  ■’Ooufeu  miirbf  fine  brftimmtc  2 dinuiino<!» 

''(it  'Jtnri'irhV  fC  "tl’  u'irflid)fii  (fiofllfdjilftflt  miitutt  liar  aiif  finer 

Jfonfnnicut  iciu  'tl|ri,l&etf ’  U011  J,c"'  flrofjtrn  SSJcrtc  jiir  ^robujent  ioie 

mnrft^'.n^'iVi'ir'ioi^ihr  ^ ndtcnbcH  mibfiricbiflfiibcn  ,'!uft(inbf  oni  bftn  .\>ooifii« 
flrofttfn  l'r  b  ii  ii  n  I  rr^  CK-CflrU  "nC "  lu-rt|.  “fjiib'fbcnen  ®citcn  bin.  tfiura  ber 
Ofiiiolidu-ii  itoiii'iiSii  b**^--?,i-,,4,,bll?r**  "f  M°nftfiiibineren  mib  Iciditcr  jii» 
niibt  II nr  bomit  hie'  sSn!,-tl|''i^'1  "b>ir  '^I'obnftion  mib  7(crbta  udi  ,;n  finbeti, 
Wodtirnoc  brmcffeii  ®x'  imr,)  bcr  nuitiiinnlirlicn 

Cf tbrniirbo-.  '  r!ull.btn'  bomit  man  nndj  bind)  Hcniitnia  bfiS 

Sonfnmcntcn  S  ,f*  '“"f*''6'"  3«ftrrt  bra  nod,  in  fianbcn  ber 
Slualonbc  ii,4i  ,6/((b  ®ortotc«  unb  bcu  tlriitroiiaiidjtfn  im  ,ln«  mib 
franc  imoif  ilhc  b  i  m i,bcr  ""'"''"iilidtca  *iiflcbot  unb  Wod,. 
r  bllbcn  ucrmno  ZCf'!if'  b"-  "In".b'»«n*"'fiB  billiflfr.ocife  ermarten  fan,., 
ftfilernintei  nc ma  o, .  at  UUI1  b*'"  'Ufnintcii  bra  '7'iiiiiru- 

$ourcn  L  naii.cn  nl  ,u"rbc  mni1  erfeiinen  fonnen,  luddic  iWcnoc 

nndjbfin  "r  ac'tlM»'  lx  "*•  1!!0l‘u'!'  nt-  i!llb  «"*  bicicin  sKcrbrandjc  —  jo 
bca  Dinrftea  °  of  *JCT?i  e".  Ji*  fbnntc  imm  our  bic  (lofiitiialitiitf n 

bit  Unitfonaiidiiru  in  if"*  ^,,r  .bonHflc  oerliiiili.tjc  itatiitiid,c  Wnonlicn  fiber 
•'&obfcnmarft  mirb  iim.  h*'"ii>il,nx  ba*  ,ir"litl‘  ®‘bfinni«  oatbnnbrn.  ®ec 
$riitjd)lanb  nnfi  A;  bt.1  ^l'ub"ril.un  »•  ben  igereininten  Stamen,  (fnolanb, 

I  eiidflte.,  i,aa ?rn  ,,,lb  bl'  bcr  in  ben  W 

bie  Critleo lafithtcn  in  W  idn^h'*!  "nrf|.  Gllall1!!b  dOorticrt  loirb,  io  bdjerridien 
(ia  iinb  anA  Of rln £6 <?.!•*  °  ,bx  *0.n"*  w,e  flou.llid)  bie  mnerifonifdicn 'Uveiie. 
'Brobi.ftion  i.n  ^  lnnx*  ""  flTf,cl,6cre  ftatiftifcfte  VlniubUific  fiber  bie 
mic  ioom  “*  :u"'bl'"  «iele  iibertriebene  Seriride 

’  1111  ^>lue."1  Hml mil  nebradjt,  mu  bcu  Slincft  in  beciiiiliiiicn  ban 

brobuffritfnnui’tfih!dfrf,fu,l!«t  r.'ih  oe.i^iehene  '8crbonbe  oou  »ot>fcn. 

nb  t  ,  "l  nh’"ln1,rf,e“.  ^ru.t&lancu  nub  nut  bcuiclbc.  aHBemciufn  Jidcu 

anberen  im  ifib  idt  , ^nnin9"""'"  U°"  i{,trom'"‘  ""b  ^ufelfinei. .iiditern  nub 
bfiu  Warh  lx.  x  *  f.  M-l,T,on"e"  H*fltllubet  luorbru.  a,,berc  ^erbanhe,  und, 

""b-  *trbii,,bt  e»row.  iolltfn  lie 

5ferasiii^ 

«”j-|  1&  *  *«“  SIS 

.  djlifBcu  foiinte.  J8ci  0cUSriW...  3..foiu,„eu.uirf  n  ici  enf  bef  Sichcr 
biffer  S8frbm.be,  unb  befoubora  Dmm,  locuu  mm,  bie  nrfl,uo(„"sd,f  unb  mi" 


ilrojfntiob  bcr  .^ooienbmicr 
Ocrfmift  bireft  tfit  ben  ston- 
funientfit,  mib  ,'omit  -cl)t 
bcr  .'onnottcif  bca  Wfid,Site4 
burd)  bic  Ijiiinbc  uon  2.)iitlcla= 
uiQiiucfii.  i'cifiiurc  fonnen 
mi  bic  ®rof)()fiubler  bireft 
bind,  ifirc  (Sinfmiier  ober 
nit  bic  flciucreu  .'£>nnMev  in 
Of n  einidnen  Crtfdjaften, 
bic  ifjmicita  mi  bic  Ofrog* 
bmiblct  nerfmifen,  flrmud,t 
tuerben ;  bonu  abet  fbmicu 
bie  ,'oobieubmier  mid,  burdi 
bie  S8ermittluuo  eiue«  Stom=  tf'*-  2°-  ®iaatamin  .tut  SJeranidiDulidjuiig  ber 

niiiiioualiiiublera  uerfniifen,  I*,?, ra " ‘-in »',!!! ( °6/ n  *1"^  *,S4"ift:  bet  *»,•« 
bcr  91  neiit  f r  uiiten  Iinf4  (ttioululnMer;  in  ber 

t  r  “*«  anewiur  4  >  uon, nit  -fliute  oben  »ouimi|flonabaiiblet;  in  bet  2)litte  mu  cm 
loiuoljl  lute  fur  .ftoinmnent  WaHer;  redjt#  Oonfument). 

auftreteu  faun.  £  er  Ufafler 

ober  fjaftor  bicut  nla  ftRittd«niQiin  jioiidieu  ben  cinjdnen  .^(iublerii  obcc 
iiuiidieu  Sinublct  mib  Stonfuntcnt.  ?(IIc  Oiefc  ^mifdjenbfinbler  boben  einc 
micrfmiiUe  DoUftfiiibifl  leflitime  Stdluiifl  im  ©opfengef^afte ,  folanne  fie 
dire  Xalinfeit  bormif  bcfdjranfen,  *u  beu  9»arft#reifen,  mie  fie  burd, 
yluacbot  nub  Wnd, franc  uormiert  merben,  jii  fmifen  unb  ju  oerfaufeu, 
nub  mit  ibrem  ®erbienflc  oou  ben  giinftiflen  ®ebiununneu  abbangen,  loddjt 
lie  tin  reoelrediteu  Otcidiajtanmiflc  beraiutjiiitblnfleu  oermogeii.  Unter 
beu  iefct  beftebenben  ®erba(tnifieu  fonnte  bie  £>opfenerntc  obue  bic  SUii,tda= 
manner  nut  nirt)t  mif  beu  Dfarft  nebradjt  loetbcu.  ©opfenbaiter  mit  mir 
flciiicm  Vlreal,  bic  eiitfernt  uon  beu  ifonfumeuten  loobucu,  fomiten  fur  iljre 
Grille  fmim  ciuen  Warft  finben,  fdbft  menu  fie  bie  Srbmicrinfciten,  bie  mit 
bem  yirranflement  ber  Mrebitoerbaltuific  oerbimbeu  finb,  fibevminbeu  fomiten 
in  ®robu|ent  brauebt  ocmolmlirb  icin'  @e(b  fofort  mib  orvlmint  bealmlb 
“ari«bluna;  banenen  man  ber  ftoufument  nidjt  bie  notiaen  ifonba  an  £>mib 
babeu,  mu  bar  fur  feinen  loooren  jii  ber  3eit  ju  iablen,  mo  eg  riir  iim 
notmenbin  ift,  feiue  Ginfiiufe  ju  niadjcn.  Set  .iinubler  itbafft  biefe  Sdjmierinfeit 
ana  bem  Sene,  iubein  er  bem  ®robii3euten  feinen  ®orrnt  geoeii  ®nrjab(unn 
nlmiimut  ober  furje  jfriften  arrauniert  unb  bem  Monfmncutcii  unter  !Uc 
biimminen,  bie  biefem  Oaffen,  uerfauit.  Cbroobl  man  nemeinbin  auf  bie 
Weneub,  in  ber  ber  $uOfen  nejoncu  morben  ift,  oid  36ert  lent,  fo  ift  eS  bod} 
offenbar ,  bag  bem  ntonraobiWeu  llTJOrmio  aU  ©ertmeifer  ffir  bic  Cualitat 
.in  Did  ®cbeutuuG  beiaemefieu  loirb.  Ga  ift  fibou  mieberbolt  bcluicfen  morben, 
bar,  SmuMer  unb  flonfumeuten  nid|t  mit  SBefiimiutbeit  unterftbeiben  tbimcii, 
ana  mddier  Umibcaneneub  cine  ®robe  fornmt,  menu  fie  fitfi  uur  auf  eine  ein> 
rarijc  s|3rufunn  beftbranfen.  Ga  ift  fogar  ooraefommeu,  bafi  SCrobeu  ana  bem, 
ielbeii  .V'oofennnrtcii ,  bie  uur  unter  etlona  oerfebiebeneu  2'ebiiiaimneu  bem 
® arrOro.ii'fie  untermorfeu  morben  maten,  Bon  erfabreuen  JooOfeufennern  gaiti 
lU'trenutfiegenbcu  ilmibftriibcu  jugefibriebeu  murben. 

®er  ®reia,  beu  ber  fionfument  fur  ^oofen  ju  bejublen  nemiQt  ift,  fjaitat 
nroBenteila  Don  ber  ®roDeuienj  ab,  moburtb  tt  baufin  moglitb  Qcmmbt  mirb, 
bafi  Voofeu,  ber  in  bent  cinen  Uanbeatcile  gejogeu  morben  mar,  geliefert 
murbe,  ubmobl  ber  Hour  both  fur  feopfen  abgefrbloffeu  mar,  bcr  aua  c.incr 


.  •»»ii|jnii|lin(  I9IIU  IV  III  III 

!  uniei,  entfpretbei.be  Siiffidlung  mib  4<crteilui.n  be.-  .luimci.bimteii  iirniiiiidiin 
."l’Cr  Jlub"rti.1"'  rbraud)  ",  erbalteu  ^ ^a,,b"^ JaW S  ft? !„ 

i  cljiiti  icm  ANurc  hi  it  bem  ^cbftrfnilH’  itorii  bcficrcii  Wi’rimh-n  ,„s 

•***-  » •»  «u«w 

lilcine  ilTittcilungen. 

bie  rM*riSa’-!,TrHuV;*'"nKt  8, mb  ,1,’,^;'-"°.-  "  biTo.-n "  "n  d,'11 ' "  ^ 


Wu.13,926  ticneftt  aua  einec  aua  emeu  2ti.rf  Ilarftm  iialilbUA ^  fleflaiirtei,  *2  V 
aua  eiiiem  flleirt,  llarfei,  iteigroliti- 1,  nab  fine,,,  „„t  art,ale  a  W?br  alatt  beriSSSi.J5r 
La.iiiaue  Surd,  lefttccea  ccb.llt  baa  3leigrobt  ,u»m  fin  a,aStiHfla  d,t^mh  ?m. 
unb  ber  Iricftter  mem  nut  oSUut  abgeruabetc,  glatte  ,fiad,e.i  nuj,  bic  li  rt 
1  B,,b-  fla">c  sloBtndjier  ift  im  'doll babe  bappelt  o.tiinm  unb  Urn  ih.ii 

•valtbatfeit.  tfoentuell  fann  bcr  Irirtjtet  aurt)  bind)  cinen  I, -del  BerSb"onoifttKtbfB 
. .  .  t  Weuoili-uidiarts.Wtticnbraucrei  Union  -H-w.  in  SaarbrBdeu  Ti.  ’ 

saa  vr  a;  -r, ojssu ir  aH 7®® 

MWOOll  ».  Mftientapital,  U600U  ?it|potl)efe  u  b  1 7--> 28, i#  iS  l,  A11* 

«eitWft»»eiid,t  ffihrt  „„a  ban  bie  »e«euWunB  f^ 

»iciabtab.  iomio  bic  etboute  Crauftciicr  biirtl)  bea  erbatteu  Viecpreia  r.-ine 
Xerfmig  itnben  tollmen,  unb  bai:  ietner  ber  ben  fltttouiiren  leiuAhrtr  bolu- 
HO  W  oom  fteftolitet  cine.,  mejeutlirt,...  *„a»aU  botfleftent  ha  '.  Xi? «ua,  (t,n„ba,ar  5!! 
iicue  yettieb«labt  finb  natb  ben.  (Heimaftabetidn  imalqe  pa  , ,,  -'.ilatenalpmWben 
taua  feme  erfreuliiben.  *euii  ueue  ihmbidiaft  biniutomim  uur  on-  Vlfiiotidre  tathiin^ 
eiutreten,  nurb  liit  baa  laiiienbe  3a(ir  cut  In  fie  tea  rKcfnUut  ctbofit.  te  totrral,'« 

Vatent>eiftr.  fiiv  Ceficrreiib. 

VateiiMtcbertraguugi 

tlon  oetnumi  ttbuli  6.1ialt  an  bie  fiirma  international  «faubler  ilimiteb  In  Uonbon 
Secialtren  nnb  «orrid)iunn  jut  SetflArnna  bon  Hietnnl-.ie  WWM. 

HSatcnt.(fili((d,u««cn  burdi  .-{e iiablan, : 

8al.  topp,  UeipAia-Vinbcnau:  SJetfaprea  jum  iiorfnen,  I  a  trot;  unb  WWen  bon  ateimtem 
tfihix  'ii"”  'Hnul ‘8  ilu am  .mb  Vuilbturf 

"m2  mib 


141 » 


JlCrflcmeinc  vaiter-  u»i&  j&opfcu*,3*UM«fl. 


1U08.  glr.  i:W. 


<Cagc«<na4>t'i4>tcu. 

•4*P-  lie  Vltxr  Per  (MrnoffrnftDaflebrnnrrri  nutuiuU  lb.  Mletiu 
t« ert> «  hub  tDcgcn  Vobiit>iffcreii4Cii  In  Pen  c 1 1 c I f  elitgetiftrii  In  We  'Hrtiurt citrituiui 
brn  ting,  reuhten  lam  nlrbl  ancrlciiiirit  null,  flub  >  tmnr  rirtur  Wlrlt  nub  ;Wpltl  Me 
tmMgeii.  Wclcftr  burib  ban  Xlteif  In  VflllelPcniiftati  <l>'A0i)ri>  lucibrn. 

Vatel.  I  ft  Valid  WirtcDcretH  biHI  Mrlrr  Inge  ini  Wartrit  fine  Vrrciit.'- 
flbuna  ab,  uni  brn  tfnimuri  su  einem  muni  Wiitirbiiftagcieftc  am  bcipredieii,  unb  um  mi 
beiouPereu  bn  Slegiing  bat  Wirtf  411  ui  HitiM  30  Meted  Itulioiirlcd  left  A  dtell.  u  ti.j.r 
flniM  teg  It  bn  I  trn  lift  l’rt  I  in  ill  nub  brftlminl,  ball  amti  Me  ftamtltciiaiigcftllcigrii  Pi? 
Witte?  brniab'  In  aleliber  Wctie  urn  bit  Ileiiitiuiini  bni  bint  iicgebciirit  ’Hnorbniun  >ru 
uiilcriltlll  Imb  Weun  mull  lilt  atlacm  men  bn-  Wttle  nlitil  Uni  gegeu  Pad  lie  uc  (Hejeft 
cliiAHiiieiibrit  b  i ban,  jo  fmb  in  ball  ba mil  tiiipi  ciiibecflanPcn.  t»?  foil  niiib  an  fm 
irbnttnnnu  Ped  ftmicin  in  bufrm  Slim  elite  Mil sate  vni iitili'l  metbeu  Vim  Me  V.' 
fittmeiPcti  liber  Vet  If  buna  be*  ftlaltbenblct  Odlragre  fumuc  nlrtll  diigcgaug  ii 
ttntbeu.  ba  taupe  V.iifttperften  fitiriitlidi  bnu  Vtnilaub  ctngrrciiM  tu  ibni  milflnt. 

nomPerg.  Wdtiiciib  bn  t'lubnilrKrtmtlub'-ii  VtiidfleUiiiiu  unb  III  fiini  VlttftuPrii 
bum  HI  iKai  bio  nni.blu'Biub  II  ftuni  nun  \>l  but  pci)apti  loorbcn 

Vctim.  lonueioiaa  upenD  fdul  in  bn  Viapc  bn  ftnielbrflite  auf  bn  Spiff 
nn  ft  t  a  Oil  Pa  utpif  r.  bn  gciabe  uul  flint  bflrdibllnbm  VierlaDiina  uadi  3M»n?, 
boii  abiatiren  molin'.  Inn  i-pmere  Vnbuuu  nur  mtf  Inf  untc(grbr,irt)t,  imlirnib  bir 
IcMtten  ftraituguier  miirn  i in  cdnfl-iaiim  laaetten  HI?  Inti  bn  Xampirr  nun  iu 
Veweuuiiu  u#n,  lain™  lablrcicpc  ftaitft  mo  Vtoilcn,  boo  ftabncu  i  ingle  mb  itarf  (fi|. 
man.',  nn  aui  Ini  bn  fotbami  VaPuna  nuta  libn  Vatb,  uub  man  beftinpteti'  nut 
liefftltiploiiDii  I  tub  ltdl  bad  Sditimmite  iiidil  tin:  tin  Vhiini  bn  ViciaftiiuA  ipiaug 
jebnrt)  dbtt  VorP  unb  nipple  burtb  Sit  iff  it  uua  bnu  Wiiicr  Ae*i’aeii  innbtu.  ftitrnuirbeii 
mat  bn  ft  uirti.bt  nnattroff  n  nnb  btnuihlt  ioloii  nul  rlnn  Idiubibiiuibt,  baa  Sitnff 
ffoinuniJibtii  Hupei  brm  S  iffatiiinn  it  meat  mi  411  S baben  uttoiiiinu 

VcrlM.  ViorP  nor  Vcginii  bn  eiiinmnb.iuif  be?  VuuPcdiate?,  alio  tlion  iiitPe  ftuni 
b  ?  Vlnuni  ftuli,  ioil  tun  Veipie.tmna  bn  ft  iiauiuuuiitn  bn  triuAfliiaalcu  ubn  bn  i in 
Sind).  iipaftamt  ouv'dfdtbtiltltn  Vlanc  flit  bit  Vie  id)?i  i  na  n  ,|r  cio  r  m  bin  ftallfinbtn. 

iatbaib  tWalbeifl.  lad  Maithau?  auiii  fturjtcn  Dim  Walbfrf  III  fge  bfn  Viad  boil 
75 HOO  Dt  bon  built  V  r  au  etc  lb  cf  iftcr  Vftble  In  S a rti it u be r a  ntootben  Uioibrn 
unb  limb  atiKiinidrua  butt)  tin  btitttd  etoifnirrf  bminlKtil 

lanmnnb  In  hi  btr  Vraiittrt  Ilntr*  uo  beiib.ifnttr  Vianet  ^emi 
id  eu  el  nmtbe  bti  bet  Klibeit  non  einem  ^ifiiblag  bettoiien  lei  Mraiifc  munlt 
ind  b'mieiil'Oipiial  g  'dj.itfi  meiben 

tSitangen.  Vet  bet  ,  ill’ll  naot’i'i  Ur  iiirnin  d  lit  bad  lOrt’trubdtiei  idjr  yiiiiuriru. 
Ifiieithidiet  iliase  Don  vrmi  V  i  a  ue  1 1 1  bi  t  e  ft  m  Maitnei  aud  Vuiafarnibait)  aid 
ViTIrrl, t  bed  Waiffriffenberein#  Is!  Ibermoboti  um  54000  '01  erdeiant  inoib  n 

Nrltina  iCl’nbiiD'in).  lie  iff  aft  m  i  rl  dlo  1 1  lot  Stmia  '{flagner  lleft  itteigbid 
nnb  bon  ben  laaiten  ft r be n  i rl af iene  Viertefte  (it  ftlaichen  faninnlu  unb  ftcllte 
bann  bleird  ••einifib  ben  if urdurn  unb  nil  ti  ofimald  brn  uiilrtrti  not.  If n 111  rimt  ftr'ilidi- 
fen  nut  ben  »>uitbitte  Don  Vimeilcn.gefaimiicll,  aui  itu  gcilrUI  uub  in  ftlaidieu  n  h  sr  joiien. 
um  baitn  nueb  e  Drituuil  su  toerbett  iSiiiem  if nr.t’I  luutbe  natff  bom  nle.iuft  bieied 
liirlrflnted  g.iuj  libel,  lu.’iauf  et  ben  lunil  olme  minbiguiia  Detlieft.  Iir  'isiirtiii  enlatlrle 
blnjrtae  unr.  belifftooi  in  bet  Verhaubliing.  nle  ioldio  'ffmitirti  reien  getneben  sii  fctbeti, 
nomiii  bn  ilitertit  411  adtl  lagen  udeMugnid  foegen  Ininiciillauiein'  Dtrutltili  murbe 
Iiittb  sNudiaatn  mebrem  ;(eugeu  loiitbc  Me  'Winn  flbniiihtf.  ben  ortftiieii  nub  Iniiil- 
boien  gtrabeju  geiunbiieitbidiablutK  "irtidilfe  siiinliiitniig  paulidn  .111  habeu.  ii<  nnitbr 
nun  ju  ib)  V!  iftcibilrtfe  obet  ’do  la.ien  vaft  oet in  trill  '.biiftetbrm  loiubt  aegen  bie 
TOjftbtiiir  ftiaii  bad  Verfabten  loegeit  Weincibd  ciiiiielcltet. 

•** t oft  sjietnerfelfce.  In  lHaldfe  let  tuiirbe  aui  fiini  bieune  ftabre  ait  bn  ftclb 
feVloftbi  auerei  Dnbaditei 

i'aicltnublc  (Cbftpialji  lao  sNiiloeirn  bed  Crfonomtn  Vaul  Virinr  murbe  Don 

term  iBieftarimelftcc  unb  V 1  e t bra uet ei bef i fter  ftabann  cdimlDt  in  'ffmbetii  um 
)000  DJ  fauilub  etmorb.ii 

UDblcn.1.  Vot  dintget  ;leit  ballon  iid)  iU  'Wine  DDr  bem  bieftiltii  'd)(iffeiigeiid)l 
mraen  lutbung  Don  getnerbdma r: I g e m  iDIUitdfpie I  iu  berantmorten  hatir  , 

In  ibrrn  HMumn  bit  foaeuaitultu  ill  e  e  b !  a  1 1  a  11 1  mil  at  e  11  ilu'n.lt  ill,  aui  bun:  nut 
iff.ib  uadi  einem  «ti  1  gflthorieii  Witb.  3ie  umiben  bamald  fteigeiDiodieii  In  r In  t' 
unnaltidiaii  leglr  lebi'di  Veiuiuna  tin,  unb  to  ii'laiigle  bit  2adie  Dor  bie  Bliailam  n. 
Vci  bet  Verbanblung  mat  tin  Vlulomal  auiaeuelll.  an  brill  uuge  beionbrtd  gei  buit. 
.sdiubrn"  ihre  Munil  Dot  lOfrubl  lelglrn  If  '  rtgafi  iidi,  baft  bn|  uigcn,  bie  fldi  Dei  ban 
Vutomal  riiigrl.tofi.n  liatlen,  bei  shu'li  £dtiliieii  adiimal  Dotbeiitboffen  ,\n  eiiitt  Win 
idiail  bantu  Mi (rlti  11  ;feugen  ben  ganjen  'ffuloin.it  grierrl.  um  d  iiar  auo  'Dfoieliuni; 
hatte  an  einem  ialibru  Ulutomat  feiinn  gaiiieu  Woibenlobu  Don  IT  HI  Deripielt.  In- 
idendit  grlangte  ,|u  ber  ifnl’ihetbung,  baft  bnt  em  iDlflifdipiel  U’lli.tir,  bni;  j  bndi  bn 
Witte,  bn  bad  ;piel  pebulbel  balten,  111  auinii  uMauftcn  grineieu  luii  n,  aui  run 
fttniiiug  bemuart)  nil-t  etfannl  tn  tbeii  toie  'Jlub  babe  bit  Volisn  ieltm  mn  ;t"iilana 
bit  ffnioniaten  gebulbcl,  unb  Deriibirbcnr  sliuglrule  bdtleit  uul  b.iimi  aeipielr  Hud 
btuiflib  abtt  mutbe  i’etont,  baft  ed  ftrfi  uni  tin  gcieftlidi  Detbotrued  liftiirfiipni  bauble, 
unb  baft  bon  juftl  an  jcbii  Win,  bet  bad  cdjiefteu  an  bnu  Hiitumateu  bulb.-,  beiltait  luetbr. 

I'tben  (saUbutg).  let  uiaiibof  Vebentr  voi  mutbe  im  Wegr  bet  gmaiigdortileigetiiim 
an  bie  Z  I  iegl  bianettt  in  raliburii  um  7 1 M X n >  in.  p  tfauil 

Seipiig  ftn  eintt  Veiiaiiiiuluug  ber  Vtauetriarbrild  Ueip.ttgo  unb  bn 
Umgegtnb  luutbe  betidilet,  baft  uumnebt  audi  bie  I  a  1 1  ip  e  t  banbl  11  n  gen  nut  ben 
utibl  sum  ViaurteiDertin  grbfftenben  Vtiunteibefiftetu  beenbet  frnit  uub  ju  einem 
be  inbigenbni  Hbjlblniie  grilibrt  Mtlen  ;lum  left  ieien  bn  Vebingnngen  flit  bie 
VI  beitcr  nn  1)  giiufliger  aid  in  bem  mil  bem  Vraurteinetrin  abgcfifiloiieinn  Vettrag. 

Voubon.  Voin  17.  bid  -‘.V  Cllobet  I0OS  mitb  pin  bit  30.  ft  nle  t  national  e 
ftaptednuditelluna  iiit  Vtauetri,  Dl  a  U  i  a  b  t  i  I  a  ti  0  n,  Vtennetti,  VHiinralroaRcr- 
etseitiiung  uub  ft'tbendmilielgefdia‘tc  abgelialteu  luerDcn. 

Zolotbntn.  ftn  6rgSn.|iing  iinfetei  pefttigeti  'JJittteiluilg  iiber  bie  lelegierteu 
betiaininliUHi  bed  2  (filo  ei  jet  if  dim  Witfcbeteind  iff  nodi  folgenbce  ju  becidfteu: 
ftn  bet  ftraae  bed  ft  I  a  i  di  e  11  b  1  c  t  f  a  m  pied  mutbe  4111  lauedotbmutg  nefrtitittin,  inunei 
jin  iti  b.t  VJ! riming,  baft  lirertion  uub  W  tleieftetat  bie  2ad).  audi  t(lrbrtt)iii  im  VI uj 
frr  tin  1 1  e  it  uub  mit  nller  (fn  rgic  ben  iffenoffeuf  bnddiebnnfi'ii  4u  bebeu  unb  411  ftditigen 
fudjen  iolltn.  ftinlrnlptaiiDent  TOetg  in  Vcrn  reietlette  iobann  flbet  bie  Vlbfintli 
iuilialibe.  (St  brantragte  flblebuung  betirlben  1111b  VCnnapinr  rinet  baimuiclcnbcu 
fKefof ittion.  lieie  IKi’folution  mutbe  rinrtimmig  an«  nommen  it ttb  im  luiitcten  btirtftoiicti, 
bem  ilinut.c  gegtit  bie  Vlbiiutbinitiafibr  4U  belt  Vljitationdtofteu  3000  ftr.  beijiiftcueru, 
tin  'ftdafnt  411  Drrbfffntlidien  nub  bad  'Seteidnorgan  ber  Vlgitatfon  gegen  bie  Vlbiiittli 
iniiialibr  tut  Verfiiguni  411  fteUrti. 

Stuttgart,  ftn  bet  VUtienbrnuetri  Wnlle  brrunglfldte  tin  21  ftalite  alter, 
in  Oiabltnbctg  toobubaifet  laglObner  babutd),  baft  iftm  bet  linfo  llntcififienrcl  4lDifit)eu 
Pn  b.ibeii  Ifjientet  bed  Vumpintrfc*,  an  mtldt  m  et  mit  Oeien  befiftaftigt  mat,  fin 
geflrmnit  tourbe.  (ft  ftug  tint  bebfiltenbe  Cnctfrtjiing  babou  1111b  nniftte  uid  fttaiifeni 
jam'  afbtadjt  tpetbeu.  la?  VumpiDctr,  nnlffted  411m  Orica  abgeftcllt  mar,  tumbe  bom 
Waidjiniilen,  ofmc  baft  bieier  Dora  VDtbabrn  bed  Vetniiglfliften  in  ftennlni#  geieftt  motben 
mat,  iu  V.iofainig  geieftt.  'Sen  bad  Vevfrtiulbeii  tr.ffl,  tit  norti  uifftt  anfgeriilit. 

nim.  Xie  Diundienet  Va  u  1  a  n r  t  b t a  u e t ei  hat  gegen  cine  hirfige  Vtauetri  riiten 
Vro.ieft  giigvitrrngt,  ioril  blefe  bei  met  Vlitfiinbigniig  tiind  bon  iftr  gebtaulen  loppelbictcd 
ben  vtudbruif  .Stfaft  frit  Salbator*  gcbraiidil  pat. 

WOrtbutg.  lie  Vltbeiltt  bed  Vtoupaufed  VBiir4butg  finb  am  Srritag  ftlip 
rnegen  Coftnftrfiligteftrn  in  ben  VI 11  d  ft  an  b  gltelen. 

Vtiiftcrorbenttlfpe  cffe neta Ibetf a m mJ un g: 

Hm  30.  ftnni  Vlftlenbrauerei  Vembirtg  (.^erabfeftung  bed  aftlciifapitald  anf  100000  Vi.). 


^OpfCniHillft,  [giiAbiiiit  miioitn.] 

Wlrnbcrfl,  6.  ftuni.  ©n  (lefteni  undjmitton  nufflctretcued  ©tinittrr  ftattc 
fine  Wciije  0011  Witberfdiioneii  jur  Solflc,  ffie  anc4  Ijeiit^  nodi  niiOnumi. 
9?nd|  ber  ftarfen  ©ifte  bet  leftteii  Xafle  btlben  biefe  'Jicoeii  eiue.  luolfitiieiibr 
fBr  aHe  fifbeloefen  unb  nirfjt  jnm  loeiiioften  filr  bad  aefnmtc 
Woujenreitb.  SHt  bem  ©emitter  tear  iiuor  niub  ^nnel  ocriniiibcit,  bev 
ftrirbteeifr  Stbaben  aiifleriititet  babm  mnfl.  obn  ber  flioBetc  ©rwiiiii  be? 
9Bittertiufl*utnM>(a0rt  liegt  bocb  in  bev  erfrife&enbtu  ®5irfuiifl  anf  allc  »?e lb- 
frDcbtc.  ffrrilid)  tefttb  irftt  fftr  bie  beoorfteljenben  'Ptiiiflftieievtafle,  bud  bolb. 
Seft  ber  OTaieu,  teieber  bie  fflilrffe&t  foimiflen,  tenrnieii  ©etter#  oeiuiiufdjt. 


Uitb  poffrutliib  mrbivbt  ber  ©ettergolt  ben  nielen  (fiboluiiofiirfieiiben  nirtjl :  ha 
bcift  friebute  Viergnilgeu,  bie  bciben  lane  4U  iifibecen  ober  lueitereu  »n«tlii(ir 
in  bie  irtfone  'Jinliir  411  beuiifteu.  ©egeii  oeitetii  iff  bie  VIMiibluiig  erne  mid 
fiiblbiire,  benu  bnd  Ibvru'oineter  inelbet  ftuc  Stiinbe  nur  J4  ©tab  0 
Vlui  bem  A>oDjamtdrfte  ift  iu  ber  iiueiteu  ©oibenbalfte  fafl  uiillifle  'vefniiiit 
ftille  eiuflefebrl,  bie  nud)  bnrrfi  bie  flegenwarlineu  jiibiiiben  ifeiertdge  inn 
oerniilnfti  fein  mag.  Xie  Uminftc  finb  nnf  ein  fWinitnuiB  gefuufeii  nr ' 

erfireifcn  fid)  auf  lurniflc  IBalleu  tiiglid),  bie  meift  and  griinfarbifleii  V.'intrl 
forten  411  32.  35,  38  Vi.  genoimueu  loevbcn.  Xa  bie  S'evidite  iiber  bad  (ffebeiii.  a 
ber  jiingrii  .fXopfciioflnu.ie  uau  iibernllber  redjt  ailuitifl  liiutcu,  bejiebi  mi 
fur  ben  illinium  nod)  ibr  ben  .fytubel  Vernnlaifuug ,  iid)  nod)  inebr 
V’ebarf  in  brtfeu,  aid  fd  berritd  gejdiehen  ift-  lev  Viudiubrlimibel  it!  iduir* 
bin  iinii.l  uiitatia.  Uuigrfcbt  inurbeii  iu  bieier  gameu  ©o  pe  2V0  V'allr  n.  fle 
270  V'alleu  iu  ber  ooraugraaiigeneit ;  loeii  geriuger  luaren  bie  ;{iidiiiu< 
loelrbe  aui  70  fallen  befdirauft  blicben  nnb  audid)lirftlid)  uou  hey  V'ali 
6eitrilten  lourben.  lad  2aub  bat  ubrrbauPt  nidile  gelieiert.  In  siiimmiiiu 
unb  daiiuug  bed  VJiarfted  ift  am  ©od)e«id)luiie  gebriiift  mit  'Jleiguiiii  tn? 
1'veiditaubed  tuguiijlen  ber  Miiuier. 

VaubAuiuftvcn  JHabuaPiabuugCH  Xagceumiduc 


Wontag,  1.  ftuni 

— 

20 

too  Vail 

Xinidtiig,  2.  , 

— 

— 

80  . 

Wittmod),  3.  . 

— 

20 

40  . 

Xounrrdtag,  4.  , 

— 

10 

20  . 

Rreitng,  5.  . 

— 

20 

Samdtiig,  0.  , 

— 

20 

30 

Mute 

Vlittlere 

iiieriiige 

‘Wail 

iWurf 

via  rr 

43  52 

:t'<— 40 

20  28 

— 

i„'t  7« 

4:#  :n 

:m  H5 

i'ci 

42  .jO 

2i  :J2 

to  7‘J 

15-52 

— 

IB— 70  1 

42  -00 

■ju  -:t-> 

iVJ  To 

42  .'y) 

•28  .'12 

.VJ  Mi 

:N  45 

— 

ttS  -70 

:ts-4.'» 

— 

1  ber  Attten 

Wire  itehenPe 

Vretje. 

Uni'iMj 

fallen 

lurin'  bimta* 
pu'iie 
ber  !)< 

'lMarf 

82  710 

) 

a'j-40 

XUim 

77  V20 

70  80 

lot  !00 

70 1 

40—50 
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i'rulige  VI 01  lerungen  Ded  Viiiruberger 
Vi  art  ted  (Vteiie  fUc  30  into): 

ViaitlliuDieii . 

IbelMiadimpien  . 

Spatter  VanPilrgelgut  lei, tiler  Vage . 

iVallerlauer  . 

ft'alleitaiiei  Siegelgut . 

Wiirtlembeigrr  . 

VaPiidie . 

I'liatier  . 

Voieucr . ;  .  .  .  . 


Umiaft  unD  XnripiduiiiKprciic  Ded  'NlltuDcigec  Hlarllcd 
in  Dirfcr  Wertic  nnb  fell  Vcgittn  Per  oaiiou,  iotulc  In 
giddier  ftrit  Per  PriPeu  Voriaprc 

llmiiift  In  betftcil  Deni  I  'eptember  If n)7  bi?  3u.  Ufai  I’.i’H 
tUersn  Umiaft  Meier  'Wnlle  bom  31  'ffi.u  bid  (i  ftitiu  lOm 
Iftgibt  ifleiiinuuniiaft  bbm  I  Septbi.  I!«i7  bid  >•  ftuni  bus 
Umiaft  in  Der  ;(eit  imni  I  September  !!»»■  bid  25.  !W,u  Ii*i7 
ft'ierui  Umiaft  Per  Wodie  bum  2  In?  h  ftuni  |fW7  .  . 
tyrgibt  niiiaiiiliimiaft  iuuii  I  Septbr  I'ni  b’d  H.  ftuni  IfdT 
Umiaft  in  ber  ;leit  bom  I  September  I  eCi  bid  2.  ft  1  in  I'.Mi 
1111140  limiaft  b,r  Wodie  uam  3  bid  0  ftuni  I'Kii  .  . 
ifigibi  Sieiainlumiaft  bum  I  septbr.  I!«V>  bid  !•  ftu  d  10  »> 

San 3  ftuni.  Xie  mantle.  iiiii;crit  iiiliiiti.ie  ©itierung  bielt  l<i«ber  an, 
mb  hie  tf  utu  iifluiig  ber  .VHiDiiiU'ilnn  ,e  idireiiel  balicr  raidi  tort  Xieielbe 
fiat  iidi  fniiliii  enimiifell  unb  ft . lit  inmeiit  iu  balbev  Staiii.ieu  obev  Xmlu 
lliibe,  iit  iiiiiuib  nub  non  Ungeiieier  irei  Ueber  ha?  biengc  IMaftgcidiail  liiftt 
iid)  nidltd  '.limed  lirridlien.  iftefauit  mirb  nur  iffer  lueuig,  uuh  biilyeii  Die 
Vrciie  feine  Veriinhenmg  aujimueiicu.  Xieielben  bemegcu  iiit  iiir  2aayer 
•Viiipieii  iUiiidli'it  130  uub  170  Mr.  iiir  50  Mi  lb.  Xie  VUm.itc  in  Dieien  .youicn 

biiriten  bsidiiteiid  250  hid  300  VaKru  beirageit.  'Ufiilrr  A  ©iiit  I 

Xauba  (V'Sbmeiu,  3.  ftuni.  Xie  .\biuiieiu)flnn,ie  itebt  im  aQgeiueiiU'U  ieht 

gut:  nur  ein  fleiner  Xeil  iit  nod)  im  ©ad)dtum  4uvii(f.  i it  icigtcn  iid)  and) 

ftuiiid  rvlicgni,  bie  iidi  abet  jumtift  luieber  oerloreu  baben.  ?l.  .'f'abii 

\\  *)lcw=?)ort,  3.  ftuni.  Xcr  ®erfrl)t  anf  hem  bieugm  .\Do»ieiun.irft  iit 
inie  geioblmlid)  um  bicic  ;ieit  bed  ftalire-J,  eiu  iebv  luilloier.  Xie  Vim 
inerFiamteit  ber  SJIarttintereffenten  iit  auf  bie  Vtudiiitten  iiir  bie  hiediuali.i, 
4>ouienerulc  geridjtet,  benu  cd  unirheu  iu  nenerer  fteii  sablreiibe  I'leriidi:, 
taut,  bcneit  gening  ber  Viiibau  cine  io  geroaltige  ©nidiviiufiuig  iviabreii  ha!', 
bag  nur  uuter  ben  gfiiiitigiteu  ©MtteruugduerbiUtuiiicii  eiu  Xiirdi'dmitidfvua 
in  rrmarten  iei.  lid  iit  uatiirlid)  nod)  uiel  411  iriili,  _beu  Umiang  Dedietl'ei 
irtrl  bereitd  411  ocranirbiagen,  bod)  uon  aimerlamflcr  Seite  glanbt  inait  am 
etioa  230000  bid  250000  Via  lieu  rertjnen  ju  biirien.  Vinj  be.i  V.'ia  if  ten  ber 
Uii.iifiidjen  Miiite  berrid)te  aeitmeiiig  ein  iciblid)  angeregter  Ion,  bod)  oerino.bu  u 
iirb  bit  HSreife  nidjt  in  ueuiienSteertem  Wage  xu  brftitigcn,  luvmuilid)  meil 
nodi  immer  ciion  35000  Viallen  nud  leftter  iSrnte  uub  20000  'i'aUeu  an? 
oorlefttcr  in  eritev  fiianb  uorbanbcit  iinb. 

W  ©atetbide  («taat  View=?)orf),  27.  Wai.  3 11  ber  bergaugeufu  ©odu 
tiervililte  eiu  uor.iiiglidied  '©adtdmetter,  iobag  bie  inugeu  .^ODtciiPilan ifii  im 
ffindidUim  grogo  ftortidirittc  mad) ten .  Xa?  erftc  Vtnleiten  bet  \>ol'reuveheii 
iit  mmmcbv  iibcrall  teiiteeife  im  ©augc,  tcHloeiic  bereitd  evlebigl.  ?')' 
©adidtum  oeribrirbt  and)  loeitcrbin  friittig  fortAirfabreu  uub  mangi. 
unenonrteter  ^teiidieuiiilte  eiuer  terutc  eutgegen.ruflfben,  bie  iid)  iriiberen  gnu  ' 
ftabrgiingen  troft  bev  iorhodbrenbeu  jeftigen  Soraudfagungen  eiuer  heurigen 
$d)led)tru  Unite  uub  niebriger  'Urcife  mirb  an  bie  3cite  itelleu  f6nnen._  VI:: 
Uoouerdtnmu  mirb  beriditet.  bag  ber  'iilaftmarft  aubauernb  in  Untaiigf' 
oerbnvrt.  Xie  ViadiTrage  uad)  nod)  oovvatigein  -Viobieu  bat  jurjeit  io  gut  mie 
oollig  audgeieftt,  iobaB  bie  VRanjer  ibve  ©are  idjon  gar  nid)t  411m  Warfi 
bringeu.  Wad)  Witteiluugen  aud  Xevindboro  id)tciten  and)  im  borttge 
V)e,4irfc  bi’e  jniigcu  fiiobfeu  im  ©adidtum  traftig  uotiuiirtd  unb  finb  >0  ten 
um  angeicitet  411  tuerbeu. 

S  gdiobarie  (Slant  Wete>J)orf),  27.  Wat.  Xad  priiditige  ©etter  hn 
leftten  baor  Xagc  baitc  ein  nugerorbeutlid)  raidicd  ©adjdtum  btr  fungi 
Xobfenpflanjcn  4UV  ^olge.  Xad  crjte  «nleiten  berfetben  ift  im  Wange ;  hi- 
©nrten  finb  bener  jcbod)  nuglcidjmiigig  bematbfen,  ba  oiele  StBtfe,  nameiitliv 
iu  ben  Slteren  WaiMungeu,  fd)lcd)t  iHicrmintert  b«beu  nnb  abgcitorbeu  iii'f 
ftm  Staatc  Wete<2)orf  finb  10  %  ber  Vtnbnufiadjc  uon  £iobien  in  biefeui  ;Vtbre 
umgepffiigt  worben.  3n  einer  Wittcilung  nud  Uberru  fallen  loirh  Di>’ 
Vlnjidit  oertreten,  bag  bie  Wnnicr  im  bortigen  Vlc.iirfc,  bie  iu  biejem  jVriib 
jabr  ibre  ftobfengiirten  umarfetn,  eiiieu  grogen  Wiggriff  madien,  ba  bit  groge 
Vierniinberung  ber  Vlubnuft«rf)c  iu  Unglnub  fubevem  ©marten  nod)  im  niidritru 
ftnbte  cine  bemerfendmerte  ©teigernug  ber  .^ouirnureife  ,iur  ffolge  baben  werbr. 

1>  'JJortlaub  (Cvegon,  Wneinigtr  Staateu),  23.  Wai.  Vtm  'lOnftmarfte 
vodjitgen  fidi  nur  geringt  Umiiipe.  Xie  Mfiufer  uub  Vcrffiuict  ftimmen  iu 
igreu  Vfuiiigtcn  nidjt  iHmrcin  nnb  leifleu  uorerit  feinc  Wcigmig,  cinanbet 


■ 


3tr.  132.  1908. 
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Silunn  J£j? mt^TmSS Xn2£~  “ SIS*" 
t)  Cent  [lejutjlt.  ^ofte"  bet  $rei«  boh 

5(ntcrtpcit  oorliegeit&e  ijopfentwridjte* 
a^Mb^  bc,‘le"  *«  »« «« 

Hflotijm,  beren  jHatirtn  brreit*  balbe  Stoiinrnbflhc  errfirht  hnto!;  fliiv  ^lfll,bK 
niifleilefer  tutirbeti  bi#ber  nod,  bon  fetor «eHc  aVmrtS.  *  WfWbiaunatn  b«rd> 

tin  e*o'?f"tfti«®m?t^laS,t|  t*nuV  to*®L^'?'nmtrl,% Xemperntur.  bie  bib  28  (Orab  91 

HShsarS?  &r  & 

&«*  srs-ssajss?'  SuVvrt 

Saojet  $opfen  nlettt  ju  baben,  prfma  SBare  nod)  bebcutenb  hbber. 


Serftcmnarft. 

TOai*  ?6^*“jjl.  ®m  ®'*"ibfra<'r't  b0m  3-3uni  "»«”ten:  ©faijer  (SJerjte  21  TO.  nomineO,] 

„  „  ©ntaieft.  Xie  in  bet  ©urtoorfre  einfebenben  Wegen  baben  fi(b  im  ©eriditbnbirfmitt 
faft  aber  bab  game  Snub  aubgebreitet  mit  KuMabme  ber  Xobnibfeha  unb  rintaen  XtUtn 
bet  Xumr'e  iorofel  ©uioicbau.  (Salat),  Calaraicb,  ©ufateit  nub  ®iurfletoo.%iem(l<! 
EfSftS.'SB't  ‘f  im.'3l'ntt“  bet  ^lolbau  i»  beu  ©ergrcgioiteu  mib  im  (Brbirg.  ©note 
bet  Megeu  bib  bate  anbaurtn,  fo  ift  toe  SBeijenentte  gerettet,  unb  eb  finb  audi  fflt  bie 
JHotfernle  flute  «H«(itbten  botbaiiben.  Sluf  feftereb  Bmetira  bin  bat  ficb  unite  TOaett 
and)  I  lit  ®  erltelmeber  befeftiflt,  obtoobl  bit  ©erbrauebbmarrte  nnfttoeiren  nod)  niebt  iolflen 
looUen.  3flr  68  50  tfilo-SBare  prompt  fotbert  man  128  bib  124  TO  fflt  ©antbura  Tab 
©•(erMtcWlt  betoegtfld)  in  engen  (Btenjen.  43  44  Hilp.SBarc  brombt  notiert  1350  bib 
U<.)  ,>!  1UI  TOnneme.  TOaib  lit  iebr  fletudii.  unb  jluat  id  Slnttoetpen  bet  befte  TOarft 
lie  Surife,  bie  man  m  ben  lebttnXageii  im  Sofobanbel  bejahlte,  flberiticaen  bie  Slublanbb- 
paritat.  Walfo^TOnib  tabenb  iuutbe  jur  ©aritdt  uou  119  bib  119.50  to!  not? C  „nb 
Betfnult.  ittrobet  Xouaii  loutbe  jut  ©aritat  bou  U9.5C  bib  120  TO.  uacb  Stboillaub  unb 
edjter  Xinqiiaututo  jur  ©aritOi  bon  119  bie  119.25  TO.  uadi  'Jtotietbaui  gebanbelt. 

<* lieu.  Vim  murtifmarft  bom  L  guni  notierteti:  frember  ,'ruiTer  17  bi^  20  Di  ftuttet* 
fletfie  148°  bib  1550  TO.,  TOaib  15.80  bib  1050  TO.  bie  100  Milo,  3rad)tparitat  Men 
ol)ne  «ad,  bei  Slbnabme  bou  Xoppellabuugett. 

TOonnbcitn.  Stneb  in  Per  nbflelaufencn  SBodje  blieb  bet  ©erfebt  im  ©etreibebnnbel 

?i“  b™  ®teu«n  bet  ©ebariboerfotgung  ftir  bie  nadifte  3eit  ju  ungefabr  Bortoflebeiitlidien 
Srelten.  ©liljer  ©rnugente  (nomineO)  21  bie  22  TO.,  iiilflubitdier  Inaier  18  TO ,  rufiiithe. 
8.25  bi«  18.76  TO.,  VaPtata*$afcr  17  bie  17.50  TO.,  CopInla.TOaie  10.75  TO.,  Xonaumaie 
16.75  TO.,  btutto  mit  ©act  bie  100  ttilo. 

TOoinj.  Sim  Stucbtmarfte  pom  5.  be.  TOtb.  loucben  aepen  «nt*ablunfl,  bobnttei 
biet,  notiert:  3uttergerfte  14.50  bib  10.50  TO.,  inlanbijcfiet  Jjafet  18  TO.,  aubianbitdict 
18.50  TO.,  TOuib  16.76  TO.,  flctroducte  Slietitebet  13  bie  13.50  TO.,  TOalsfeime  12  bie 
12*)  TO.,  TOaiejdjrot  17.50  TO.  fttr  100  Milo. 

Slitolajejf.  3Ur  OSetlle  Bon  58  bie  59  Milo  loutben  Bon  .^amburfl  120  TO.  auf 
3uni  fleboten,  ein  $reib,  bet  abet  feine  SJeriidiiditifluitfl  finbeu  toiinte,  ba  biet  beteite 
bie  latitat  Bon  122  TO.  bejnbit  lootbcn  iff.  Slacbfrafle  beftebt  nut  bon  Slotb< 
beuittblanb  bet. 

.  Cbctta.  ®erfte  faq  Bon  59  bie  60  Jbilo  tebmimmenb  bebnnq  in  $amburq  121.50  TO. 
<if ;  out  Dibein  etjielle  joicbe  (Settle  jcbluimmenb  auf  Wotterbam  122.50  TO.  cif.  ©oilanb 
bcjablte  bafttt  143  fl.  cif. 

^efl.  SBie  bie  beim  flgl.  Unflatiftbett  Siiferbauminitlerium  bie  t  3uni  eiiiflelaufenen 
Wetidile  befaflett,  bat  in  bet  jloeiten  halite  bee  TOonate  TOai  ein  natb  langer  jtodenbeii 
unb  roinbifloen  SSettet,  foloie  atoset  •'Oifee  einqetretenet,  einen  betraditlidieu  led  bee 
Canbee  umfaffenbet  fleiBittcrartiflet  tReqni  giliiftifl  auf  bie  Sanbtoirtfdia't  eiiifleluitrt.  SSo 
bet  'Jtefleii  (jeniiqenb  aue.iiebia  loat,  bat  fid)  bie  Sage  gebefieti,  troBbem  jeigeu  bie 
lUflaujen  beinabc  im  gaiijen  Sattbe  ben  gtofien  TOangel  an  Dfegen,  inae  noib  burdi  bie 
plOplid)  eingetteiene  grofee  SSarme  gefteigert  toirb,  unb  jeigen  fid)  bie  fcbablicben  ffiolgen 
foioohl  an  ben  S9iniet«  ale  mid)  an  ben  Eommerjaalen.  Xemnacb  ift  bet  lanbioirt 
febaftlicbe  ©tanb  amb  beute  uid)t  gflnftig,  utib  mit  Bollet  tBeitimimbeit  tann  behniiptet 
tnetben,  bob  in  Ermanflluiig  einee  Sanbregene  in  febv  Bieieu  (flegenbett,  incbefonbetc  im 
grobeu  Xeile  bee  SUiSlb,  bie  (Stiitenuefiditen  einen  rritifdten  (Jbarartet  anite;  men  rbiiuen. 
©ae  befonbete  bie  ®erfte  bettijft,  fo  biirftc  bae  Slteal  bet  TOintetfaat  auf  1080000 
ffatafttnljori)  jii  jdibben  fein ,  jenee  bet  Sommetfaat  luirb  auf  1 790865  Matailraljod) 
gefdjabt.  Xie  jiifricbenflellenbe  (Siitloidluiig  bet  SBimtrinot  fBunte  nut  bie  qrobe  tube 
beeiutraditigen;  bie  ®aat  fdiiefit  id)8u  in  Sichren,  unb  tuiitbe  ibr  mn  Otegeit  nottuu  Slud) 
bie  (fniteauefidjtcn  ber  gommetflerfte  Ilnnten  nut  burdi  bit  grofse  t>ibe  unb  liitre 
beeintrdebtigt  lucrben,  Berlmiflt  jebod)  aud)  nad)  tHegen,  inebeionbete  luo  biebet  nut  geringe 
obet  iibetbaupt  feine  Siiebeifditaqe  loaren.  $ie  (ftuteu uefid)ten  ftellen  ficb  ubtigene  luie 
folgt:  Stui  lintcii  Xonaiiujet  ift  bie  Sunt  fteilenlpeife  icbiittec  nub  niebtig,  beginnt  Stebrrn  *u 
toerfen.  Stelleutneife,  too  teid)baltifleS!iiberid)iaqe  niateii,  ift  bieSaat  gut  entioidelt,  nut  ift  fie 
bieifnri)  pom  Untraut  ubeiluucbert  unb  fletleuweife  and)  boh  1H oft  befallen  Sim  retbten  Xmiau- 
ufet  Ift  bie  Sant  bet  Xiitre  nub  IpiUc  loegeo  niebtig  unb  jteltentoeije  gebleicbt.  'Jiegeii  nrnrbc 
btiugenb  nottuu.  Xie  ®nat  tuirft  Sfebren,  ift  pieliad)  non  Uultaut  burdijogen;  iin  Jtomitat 
ftomatom  jciflt  pd)  fteUentueiic  IHoit.  ^luijdjeu  Xouau  unb  Xbeift  Bub  bie  santeii  nod)  gefmib, 
benbtigen  jebod)  ietjr  bee  'Jfeqene.  Scbiiitete  unb  iiicbetftebeube  ©aaten  fiub  bdufig.  Steliciu 
tneiie  jftori)  ill  bie  Snat  itbOii  enimidelt  uub  loitft  Sl.bren.  Sim  redjten XbeiBufet  ift  loegen 
Slegenmangeie  bie  ®aat  niebtig  unb  jdnltter,  ift  aucb  ltictit  entfptecbenb  bebuidjt.  Uiifcant 
loiicbett  jiunlid)  ubetall,  ftedentoeife  id)abigeii  aud)  ^ujeften  bie  ®aat,  bie  Sfegen  btaudit. 
Sim  liutcii  Xl)eiKiijet  leibet  bie  Sihnter>,  bejonbete  abet  bie  Somnietfont  Biel  untcr  $ibe 
unb  Xurre.  lie  uiebrige  Snat  fdiiefit  fibou  in  Stebren.  3m  Momitnt  Ssatmar  fft 
ftellcmocife  91  oft  onfgetteten,  im  Moinitut  Sjilagb  bet  ®ranb.  3itfettenfd)aben  melbet 
bae  jtomitat  ©.lilagq.  3u  bet  XbeiiVTOnrooede  ift  bie  ©aat  im  aUflrnteinen  loegen  ®ibe 
unb  Xflrte  jutudgebtieben,  febiefet  jebt  in  Slebren.  SJiclfad)  ift  jebod)  bie  Saat  jdjuttet  unb 
niebtig.  3nferten>  unb  Sltanbfibabeii  melben  bie  Jtomitate  Xotoutal  uub  Sltab.  3” .Ben 
Itomitineu  jenjeitb  beg  Jtiinigeueifle*  begebtt  bie  ©onuuetgetfte  ben  9iegen  f.bon  febt, 
bebufebt  fid)  niebt,  ift  fcbfltfer.  beginnt,  Slebren  jit  icbieBeu.  Xie  gefantte  mit  (Set ft e 
bebante  (fldd)e  luitb  auf  1898805  ftataitrnliod),  bet  Xutcbicbnitts  ritaq  aaj  0.76  Xoppel- 
ieutuer  Bom  Uutnjtral|o:l)  gejcbaqt.  So.lle  9le„eii  beijeiteu  eintreffcii,  biirite_eui  (Oefauit- 
ertrog  non  124*1  Willionen  Xoppeljcutiiet  (Setfle  ju  ertoarteu  fe.it,  gegen  1373  TOilliouen 
Xoppeljtt.  im  Sorjabte.  _  , 

iHotterbani.  (betfte  liegt  id)luacb.  Scbtoimmejibe  59  bib  00  Milo  t.be|in  loutbe  jit 
148  fl.  unb  labenbe  59  bib  (10  Milo  Xagattrug  ju  146  ft.  abgegeben:  auf  8laflu|t=September* 
ablabuug  fauieii  emige  Stbidlliiffe  in  59  1)10  00  Mila-'itnm  Stiojf*®cbiuarjtueet  )u  131  fl.  not. 

ZCbtoefiifurt.  Stei  tedlt  laacmem  SSeltet  lo.iteu  bie  jjuiiibreii  am  TOaiTte  gauj  obne 
WebCHtuiifl.  Xer  2aatenftanb  bertebtigt  Boretft  ju  ben  tdibuften  Jjoffuungeu,  toeim  fotift 
nidjtb  baitpifdieu  rouimt.  Xie  gtiuuuung  ift  im  allgemeinen  jiemlid)  liiftlo#,  unb  tnirb 
meifteno  nut  ber  ndcblte  Sebaci  gebedt.  Xie  Sfotrate  tnetben  allerbmgs  immet  rtemer, 
foboB  irametiiin  Slueficbt  beaebi,  b«B  fitb  bie  Ssteije  hnltca.  gultermittel  rocrbni  boh 
auenieittb  ftatf  augeboten.  Kotieningen:  (Serfte  20  bit)  20.50  TO.,  vafet  17  bio  li  59  TO., 
TOaljreime  11.50  bio  12  TO.,  @erftcnfd)rot  13  bib  14.50  TO.,  TOaibfuttermefjl  1650  bie 
17  TO.  jiit  100  Milo.  Xbrobot  ttlltobt. 

Zttaubing.  Xet  Staub  ber  SSinter*  unb  ©ommetjonteii  ift  ein  auegejeidiuetct; 
toenn  nidtte  bajitoildjen  fomuit,  baben  toit  eine  gute  (sente  gu  errontten.  Xob  utiter  foldien 
Uinftdnbni  jebe  Slntegiing  ju  Unternebmungen  feblt,  ift  flat,  uub  nut  bem  Umftaubr,  baB 
bie  Sfotidte  flat!  abnebmen,  ift  ee  jujnfdjteiben,  bail  ftd)  bie  SJteiie  .(urjeit  nod)  auf  ®tcr 
lOfllie  batten  tbnnen.  ffafei  notiert  17:50  bie  18  TO.  far  100  Milo,  frei  Si  a  1)11  pier 


14  TO.,  f)  Dliifilofile,  geluaftbeneS  Horn  I  unb  II  13.50  bi?  14.59  TO.,  bo.  Ill  13  bie  13  50  TO., 
bo.  IV  12  bie  12.50  TO.,  c)  Stttbgruefoble  0  bie  20  30  TOiUimeter  850  bie  950  TO., 
bo.  0  bie  60  OO  TOiUimeter  9.50  bi«  11  TO.,  h)  dfruefoble  7  bie  950  TO.;  II.  ffettfoblf. 
»)  ^Otberfoble  11  bie  11.50  TO.,  b)  beftmelierte  itoble  J250  bie  13  TO,  c)  Stitdfobre 
3.50  bie  14  TO.,  d)  flnftfoWe,  getnnid)enee  Morn  I  13.50  bie  14.60  TO.,  bo.  II  13  50  bie 
J«OTO.,  bo.  ill  13  bie  14  TO.,  bo.  IV  12  bie  13  TO.,  e)  ftofefoble  12.26  bie  13.25  TO.; 
Ill.  TOagete  ffloble:  n)  ,V0ibertob(e  10  bie  11  TO.,  h)  bo.  meliette  11.2T,  bie  12.25  TO., 
J)  »■  anfgebeifette,  je  nad)  bem  Stfldgeiialte,  12.25  bie  14  TO.,  d)  Stiidfoble  13  bie 
15TO  e)  SlufirolUe,  geloaidieneo  Morn  I  unb  II  1450  bie  17.50  TO.,  bo.  Ill  16  ole  19  TO., 
13  6ie  13.50  TO..  0  untbrajit  9tu6  ftorn  I  1R50  bie  19.50  TO.,  bo.  I!  20  bie  2350  TO., 
jtl.f ocbetgrue  9.50  bie  10  TO.,  h)  (Bmeroble  nnter  10  TOiUimeter  6.50  bie  8.50  TO.; 
i  \ .  Mote:  a)  .'Oudiojentofe  10:30  bie  18.50  TO.,  b)  (Oiefiereifore  19  bie  21  TO.,  c)  Sited), 
rote  I  unb  11  21  bie  24  TO.;  V.  SJelfette  fe  nacb  Dualitat  11.50  bib  14.25  TO. 

a.  SSabrenb  bet  jiiugften  effit  tomite  man  and)  luriter  bie  S9  illtnebniung 

tniaicu,  baB  bit  etuiubren  an  bem  fiibbcnticbeit  TOatHe  fid)  nidlt  In  bem  Stabmen  Ijalicn, 
;  in  mnu  angefid  te  bet  Borimnbenen  TOOglidifeit  Be^ilgildi  unbebinbertet  Sleibtberiiiig  In* 
c?**t  ®,n  ®QRer(,0>'bee  liaite  ermorteii  foUen.  Xie  Ufotratr  in  SBbbentldilanb  iinb 

Crtii,  i  J*elw  *ln'’  tienle  Boa  tfinec  Sorte  gtobe  Sieftanbe  Bonaiiben  finb.  Um  io  mebt 
IijII.'L  bataadi  getiaditet  luerben,  qrofje  TOenqen  nufflultapetn,  um  loatieenb  bet 
vnbnufoejtit  genaiupnct  O*  fein.  ,Vb!  irellid)  finb  bie  Staforbrniugen,  bie  nn  ben 
«.ii  b11®  ■  iBrnieit,  niebt  belongteidi.  Xurdi  biefe  luerben  nber  uumerbin  bie 
Binriinue  oitfgejebtt,  foban_  faum  metriidie  TOcugen  aid  tlaier  geinotfen  toerben 
4.°*  Slngebot  enqldriiet  Moblen  mitb  mit  jebem  Xagc  briuaeaber.  Xabei  mil* 
Itemct)  and!  bet  llinftanb  in  Stetradit  gejogen  loerbtn,  bat)  Jut  Sagctuiig  bebeuteiibee 
Piengeu  bieiet  euelflublMen  Ware  bie  ceforbttlidien  auJgebelmten  2aq  rpiabe  fcblen 
um  nun  bie  uberidiilfiigen  TOtiigeu  englifdier  Moblen  leirtilet  nn  ben  TOnnn  .(tt 
Biinqem  tnetben  augtiiblidlicb  iiir  biefe  fterfBnfte  jum  Xeil  febt  uiebrige  tBreiie  geiteUt. 
v  m  i  ,o1'  r^en  Manjlnfl  grboben  luetben.  Slubete  fiebt  ee  inbeifrii  mit  ben  fpteifen 
bet  Jtuljrtoidcn  aub,  luelcbe  ibten  feitbetigen  boi)en  Stanb  bel)aupten. 


Sragefaflcn, 

JxWrttt  flntti  tluffrnufrt)  ber  SRetaunatn  nnter  ben  Cefern.  flragcn  narti  ‘^e^ufllonenen  unb 
4<,nnfn  «ufn»ibrie  finben.  ^ir  “Hrbiifnrn  Ubm  icbe  ticramwortlirttfctt  <ur  brn  Aitfealt  bet 

grueuten  .frnjtn  lomoljl  alb  atirft  Ber  ergebenben  flnttrortcn  ab,  fiieielbe  fBUt  otclmcljr  Bcti  ®fnlcnbern  ^u. 

t>fn  nerebrlidjen  Vcfer  ^ur  ^eflntnntrtung  ber  beronentlirtjten  Iraaen  hub  feber^elt 

ro  wommen.  .|r<igcn  iverben  itur  bon  ?lbonnenten  aufflciUHmncn,  tuetfljolb  Bic  '•Brifwumm  bet  Icbten  ilbonnementb- 
quittuug  “otiocnMfl  l|t  {yriigcii,  nteltffcn  biele  ObonnemeiHOqtiithinfl  itldft  beiflefuqt  lf«,  bJt’fn  out  trinerlel 
‘ikritcfhtOlHUini!  \u  rcrtjncn. 


Ro^knmarft. 


Cffen.  Xer  autilicbc  Murabetidu  bet  bicfigeii  StPrie  bom  4.  3nni  Berjcid)net 
fflt  jeobien,  Mots  unb  Sttifette  fotgenbe  SJieibuoiietiiiigen  bee  'JJbeiiiifrii.nieitiaiifcbeu 
fioblenfdubtfat*  fflt  bie  Xonnc  ab  48etf:  l.  »a6<  unb  ^inmmfable:  n)  olae- 
fOtbeitolile  12.50  bie  15  TO.,  b)  ®a«flammiarbtrrol)le  1150  bU  1250  TO.,  c)  giamm 
fdrberfoble  11  bid  1150  TO.,  d)  Stiidfoble  13.50  bib  1450  TO.,  e)  botbgefiebte  13  bi* 


Sir.  5158.  ($erpftid)tung  jnt  SJicrabnabme  einet  Sranetci  Bon  cinet  anbeten.) 

SiSir  baben  einen  S)icrlieiecnnge=3fertraii  abgeidiloifen,  infjalttidj  bejfen  bei  iceimilligem 
aber  jloangetueijem  Serfauf  bed  ®iitfd)aftbanlueien4  bet  9teditenad)foIget  beb  berjeitlgen 
Montrnbeuten  berpfliddet  ift,  SMer  boa  bet  'JJcttrngebtauetei  bib  1911  ju  be.jietjen.  Xa» 
Stntncfen  gelangt  in  ben  uadiften  Xngeu  jut  Serfleigerimg,  unb  eS  luirb  mnbtfcbeinlid)  cine 
aueltiiinige  Strnuerei  bag  Slntucfen  ecftelgern.  SBirb  bnburrt)  obigec  Xetirag  binfaUig,  obet 
tann  bie  SSrauerei  betpflicf)tet  toerben,  bib  1911  Slier  bon  unb  ju  bejiebcu?  3iit  rege 
Seanttoortung  f)ctjlid)en  Xanf.  SB.  9t.  in  9t. 

^Iiitiporten: 

3 fire  Sliificbt,  ben  9tecbtbnad)folqee  beifen,  ber  mit  36nen  ben  Werlirferungbuertrag 
nbfdilofi,  tteffe  eine  SJetpfliditung,  ift  eine  itiige.  Start)  Slrl.  4  beb  (Befeferb  bom  9. 3un> 
1899  (S(at)ftn)  baftet  nut  ber  ^nbabet  bee  S3irtfd)aft,  uub  jiont  nut  barite,  bail  et  ju 
forgeu  bat,  bab  fein  9tccbtbnad)iolgec  In  ben  Sferttag  eintritt.  'Jinn  loitb  aber  aud)  nod) 
bab  Stnluefen  bet  gtoanqbbetfteigening  linterfteUt.  Xataub  aber  inuf)  man  fd)Iief)en,  Bet 
jfnbabet  fet  uuuermDgenb,  ©ie  ju  beftiebigeu.  Xori)  and)  bab  fubbuflierte  iBruitbftUd 
bietet  ibnen  feine  (Sfelegcnbeit  jur  (Srbebuug  einrb  Stnfprnfbeb,  itieil  ©ie  burdi  bie  fjotberung 
aub  bem  ertoabiitcii  Keettag  an- fid)  nod)  lange  uictit  ju  ben  ®eteiliqten  bei  ber 
gtoangbberfteigerung  jableu.  (fReid)bgofeu  Bom  24.  TOarj  1897,  §  9.)  ©alien  ©ie  abet 
Borber  eine  ©tdierungdbbpotbef  (§§  1185  unb  119)  beb  fBiirgcrllcben  <6efetibutbeb  uub  fflt 
©rouet  Slrl.  14  beb  ©atj  riirtiea  Slubfiihriiugbgefebeb  sum  ©ilrgerlid)en  (Befebbud)) 
etroirtt,  bami  ffluiitcn  ©ie  bei  bet  ^toangbBetfteigeriiug  mitreben;  ob  Sic  abet  ©eitiebiguiig 
babei  etbielten,  bab  rniitbe  immet  nod)  boil  bet  fcflbe  beb  SSctitetgerungaerlBfeb  abbflngen. 

SB.  M.  TO. 

39  aUeb  rid)lig  abgrfdiloifen,  fo  biitite  cb  toolil  feiueii  3toeifel  loegen  ber  toeiteren 
Siettieierung  geben;  eirtbfllt  aber  ber  gcfd)ioiieiie  Sfertrag  etroa  aitfeditbate  SSimfte,  fo 
fragen  ©ie  am  befteu  einen  tfldjtigen  ‘Ued)t«aiiluatt  in  biefet  Saci)e,  inie  ©ie  iidi  cBeuttieU 
ju  berl)alten  baben.  9i.  in  TO. 

SBaruin  fprcdien  ©ie  benn  ntdit  mit  3btem  OtecbtbantoaltV  ©et  ioltbeu  S*  vttflgen 
riebtet  eb  fid)  immet  nad)  bem  SBorllaut,  unb  eb  IflBt  ftd)  bebbalb  nub  bet  fferue  uie  ein 
Utteil  abgeben.  jj.  Xrapp. 

Xab  ift  jebeitfaUb  eine  ©eilimmuiig,  bie  bodi  gat  uid)t  butcbjufflbten  ift,  lueita  bet 
Mfluier  it  i  tf)  t  mill.  SBeun  ©ie  eine  SBirtfdiaft  Taiifeti,  jo  luerben  Sir  fid)  bud)  niebt  nad) 
Ben  SJertragen  beb  StorbefUjeec-  ju  riditen  baben,  beitit  bami  ffliiiite  man  ja  frtneii  Slbjab 
ftetb  fidietli,  inbeni  man  eben  iolcbe  SJertrdgc  auf  Berfcbiebene  flabl'e  binaub  mit  alien 
fclnen  Miinben  abfd)lie6t,  botaubgejcBt,  bail  fie  auf  ben  Seim  geben.  .paben  Sir  ®elb  in 
bet  ffiirtfdiaft,  bami  toflte  ja  bie  ©acbe  anberb,  aber  aud)  nut  io  lange,  bib  3bnen  bet 
fiflufec  bab  (i)elb  jurfld;nblt.  SBenben  ©ie  fid)  an  3bren  Siecbtbanlualt. 

Xab  fngt  in  idton  bet  Sfettrag,  bee  bind)  bie  Serfteigerung  niebt  biufflUig  toirb. 
Xie  ©tauerei  niiifite  bib  jur  feftgelcgtcn  3eit  bab  ©let  bon  3  line  it  bcjieben. 

IStitb  SBebel. 

*  • 

• 

Sir.  5150.  (StuiflcUuitg  einet  fliiblmairtiiue.)  SBir  beabfiditigen,  nebeit  unfetet 
jbobleiiiaure:Miiblinaiebtne,  ©piiem  ©aafg  at  Sittmaun,  cine  jtoeile  Miiblmaidjine  auf* 
juftcUen.  (Jmpfieblt  eb  fidj  im  \'miblirt  auj  ©etriebbetipacnib,  eine  Mobleniflure*  obet  eine 
Slmmouiatmaiebiur,  fombinieit,  uub  luclebeb  ©bitrm,  Oiel[cid)t  Siubr,  sutoiiblen?  SBeiebet 
Bon  betben  ©bftemen  acbeitet  auf  bie  Xauec  am  biUigfteu?  -V.  ©.  (6.  in  §. 

Jlnttportcn: 

©teUen  ©ie  bod)  cbenfaltb  eine  Mobleiiifluiemafebine  auf.  Sfcbeiicn  gleicb  biltig. 
TOaebcn  ©ie  mit  genauc  Sltigaben  iibet  bfe  (SSrfljje  3bceb  Mellevb,  b  e  (Skiifje  bet 
jebigen  Mublmafebinc,  iei)  toerbe  3t)nen  baitn  bie  ©orteile  unb  geuane  ©ereibimng  einet 
©ebtoeftigiaueemafebine  iibcrmtttelu.  J£>.  Xtapp. 

3toedb  ©irgrBsening  bet  norbanbenen  Mfib,maftbinen*S(nlage  biitite  in  \naiirt)t  auf 
©ettiebbfoiten  -  Sifpntmb,  Slniagetapital ,  leidite  ©ebiemnig  u|tu.  bit  Slbbampf  =  tlib*  uub 
Mflinmniebinc,  ©atent  Cinibtfld,  entfdueben  ju  empjcbten  fein.  Xieidbe  Bebari  ju  ibtem 
©ettiebe  feine  So  bebeuteube  sttait  mic  ein  Momptefjor,  fonbern  toirb,  loie  bet  Staine  fdjon 
iagt,  butd)  SIbbumpi  betrieben,  uub  jinar  faun  bierju  berjeiiige  bet  ©cttiebsbampfinafdiine, 
unebbem  et  bie  SBatmteferben  berjciieii  bat,  bmflpt  toerben,  Slnber  ber  rteiuen  Slimnoninf* 
fliiifigfeitepumpe  fomnieu  feme  bemeglleben  Xeile  in  ber  Sllilage  nor,  iobafc  SC.inlii)iing 
uub  SBortnng  alb  atiBeni  minimal  m  bejeiebuen  finb.  Xet  bei  MimipreSiiouSmaf.hineu 
biiiiftfl  eiitlreleube  Uetrelftaub  bee  ©erjebmiibCMO  ber  Weneratoi-  uub  MonbenfatorrObtea 
bind)  mitgeriffeiies  Cel  foinrnt  bei  bem  borgefeblagcnrii  M.iblraafd)inen <@hiiem  niebt  Bor, 
toe  ball)  bieje  TOafcbine  aueb  ftir  immet  dire  anfai.glitbe  SeiftmigOfabigteit  betjiilt.  3ebt 
toeitere  Slubfunit  eueilt  bncittoilliqil  SB.  Stangc,  Xecijliiitbeb  ©ureau  in  Stettin. 

®d)ou  alieiti  bie  Xatfaebe,  bafj  bfc  Mflblmafdnne  Spitem  Smbe  in  ©ejug  auf  ©cr* 
brritung  tiujig  baitebt,  fptiebt  fflt  b.  ten  (Bflte  unb  ©raudtbarMt.  Sorbent  Sir  dJavamien 
unb  netgleiebeu  Sir  biefe  gegeuieitig,  fo  ecbalten  ©ie  idion  einen  Ueberbtid.  (Xrid)  SBebel. 

SBcktie  ©biteme  am  biUigfteu  atbeiten,  Idaueii  ©ie  buvd)  Smbolen  non  Offetten 
Betjebiebener  guter  Spejiatfabrilen  batb  feftftcUou.  Steuerbingb  iolleit  fid)  in  ber  ©taji» 
toe  nad)  patent iertem  ©etjabten  lietgcftellten  Slbbampi  (fibinafebineu  gut  betoflbtt  baben 
nnb  fieb  im  (bebtaad)  duurrft  biltig  ftellen.  91.  in  TO. 

*  »  * 

©r.  3160.  (©eetauf  einet  TOotjfabrit.)  SBie  beicebnet  man  jid)  bei  bem  ©ecfanf 
einet  TOatjfabrif  ben  3f,lt,u'r  TOalj?  Um  teebt  jablteidjc  ©eautioortiiiiq  luitb  b9fltd)fl 
gebeteu.  ®.  in 

Jlntroorlen-t 

Cbne  nabere  Shigaben  ift  auf  bie  rutse  Stage  icbiuer  ju  anttootten.  3™  allgemeinen 
reebnet  man  5  bis  7  TO.  fur  ben  3cntuct  TOal(. 

3.  TOatliii,  ©toumeiflet  bet  Sebt*  unb  ©erfuebbanftalt  fflr  ©tauet  in  TOflaeben. 
Xatflbet  betriiben  mobl  getcllte  Sliifiibten;  fjerftdlunq.-ptei*  follte  au«iblag* 
gebenb  fein.  8.  tn  TO. 

So  bod),  toie  ti  eben  gebt,  obne  ben  MSiiijet  su  iberbotte  ,.u.  i^. 

©o  mit  toemq-.ii  SBorteu  tafit  Tub  bae  niebt  jaqcn.  Xabei  fpielt  ja  a  lie*  mogliebe 
ntH:  9tot)Ptubiift  unb  fein  ©ccib,  iiflbne,  Moblen,  SBaifer,  StbjebteibBttgen,  {Jinfen  unb 
ber  jetoeiUge  ©iciJ  be(s  TOaljeb.  SBotlen  ©ie  bee  ejattc  ©eveebnung  abtflrjen,  um  nut 
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HOPS 


l'he  hop  plant  was  cultivated  in  Europe  long  before  the  first 
colonists  fron  England  and  Holland  crossed  the  Atlantic  tl)  find 

homes  in  America,  some  of  tne  early  settlers  of  New  England 
had  learned  the  culture  of  the  hop  and  its  use  in  brewing  in 
their  native  country,  and  it  was  not  long  after  their  arrival 
before  this  plant  was  seen  to  be  growing  thriftily  on  some  of  the 
pioneer  fanns  near  the  present  city  of  Boston.  For  many  years  the 
hop  industry  centered  in  Massachusetts  and  Vermont  but  after  1800 
it  gradually  spread  westward,  first  to  Hew  York  where  it  is  still 
of  some  importance  and  finally  to  the  Pacific  Coast  States  which 
in  recent  years  have  produced  most  of  the  hops  grown  in  this 
country. 

The  hop  ( Humulus  lupulus  i  is  a  perennial  plant  of  the  nettle 
family.  The  roots  live  over  from  year  to  year  and  each  spring 
send  forta  a  number  of  long,  rough,  twining  stems  or  vines.  Near 
the  root  the  stems  bear  opposite,  rough,  lobed  leaves,  but  on  the 
upper  part  of  the  plant  the  leaves  are  alternate  and  entire.  In 
raidsunrner  the  main  stems  put  forth  many  slender  branches  called 
arms  on  which  the  flowers  are  borne.  The  staminate  (pollen 
producing)  flowers  and  the  pistillate  (seed  producing)  flowers 
occur  on  separate  plants.  The  pistillate  flowers  are  clustered  in 
short  catkins  with  thin,  concave,  entire  scales  or  bracts  which 
greatly  increase  in  size  as  the  fruit  ripens,  the  whole  forming  a 
cone  or  strobile.  Many  small,  yellowish  granules,  called  lupulin, 
are  formed  at  the  base  of  each  bract.  These  granules  contain  an 
aromatic  resinous  substance  which  gives  a  distinctive  taste  to 
beverages  in  which  hops  are  used.  The  ripened  cones  which  are 
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generally  known  under  the  name  of  hops  form  the  marketable  product 
of  the  hop  plant. 

The  hop  plant  grows  wild  In  many  parts  of  Europe,  in  south¬ 
ern  Siberia  and  in  the  middle  portions  of  North  America.  It  is 
often  found  along  streams  in  the  upper  Uississippi  Valley  and 
eastward  to  New  England.  The  principal  foreign  countries  in 
which  hop  growing  is  an  important  industry  are  Germany,  England, 
Czechoslovakia,  Russia,  France  and  Belgium.  Hops  can  be  grown 
throughout  the  United  States  and  in  southern  Canada  except  in 
very  arid  regions  or  in  mountainous  districts  subject  to  sumner 
frosts.  In  the  Southern  States  hops  are  not  produced  connercially 
but  are  frequently  grown  on  a  small  scale  for  domestic  use  or  as  a 
decorative  plant  on  porches,  fences  and  trees.  Hop  culture  has 
been  abandoned  in  many  states  where  it  was  once  apparently 
successful  on  account  of  the  lower  cost  of  producing  this  crop  in 
other  localities.  Its  comnercial  production  is  now  restricted  to 
Oregon,  California,  New  York  and  Washington. 

Well-drained,  rich,  alluvial  lands  or  deep  sandy  or  gravelly 
loams  are  preferred  for  hop  raising.  The  ground  is  usually  deeply 
ploughed  and  well  pulverized  before  planting.  Hop  plants  may  be 
grown  either  from  seed  or  cuttings,  called  "roots"  or  "sets," 
which  are  taken  from  the  creeping  rootstocks  sent  out  by  the  plant 
a  few  inches  below  the  surface  of  the  ground.  Roots  only  used 
in  practical  culture  since  they  produce  strong  thrifty  plants  more 
quickly  than  seed.  Seedlings  are  chiefly  useful  in  developing  new 
varieties.  The  roots  are  planted  in  hills,  spaced  6  to  7  feet  apart, 

in  long  straight  rows  made  7  to  8  feet  apart. 

^ — I - ■* — I — kil _ _ _ _ _ _  _ _ _ - _ 
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°inCQ  tha  hop  is  a  oliabiag  plant  a  one  artificial  means  of 
support  must  be  provided  when  It  la  grown  ae  a  cultivated  crop. 

dlfforent  of  support  are  used.  *  ooraon  practice  in 

Kew  York  State  is  to  set  to  each  hill  one  or  two  slender  poles, 
sually  from  14  to  18  feet  long.  Stout  strings  are  attached  to 
the  middle  of  each  pole  and  carried  to  the  tops  of  the  ones  ad¬ 
jacent  to  it  where  they  are  fastened.  A  support  called  the  wire 
use<l  ou  the  Pacific  Coast.  Large  posts  20  feet  long 
are  set  at  every  sixth  or  seventh  hill  each  way  across  the  field. 
Over  the  tops  of  these  posts  neavy  wires  are  stretched  across  the 
field  each  way  at  right  angles.  A  smaller  wire  is  stretched  over 
each  of  the  rows  in  which  there  are  no  posts  and  securely  fastened 
to  posts  se t  at  the  ends  of  these  rows.  The  wires  running  over  the 
rows  are  also  fastened  to  the  cross  wires  at  right  angles  to  them 
and  strings  leading  up  to  them  from  each  hill  support  the  vines. 

The  hop  plant  is  subject  to  Injury  from  a  number  of  diseases 
and  pests,  dome  of  the  insects  most  destructive  to  the  plant  are  a 
mite  called  "red  spider"  and  the  hop  flea-beetle  in  the  Paoifio 
Coast  region;  the  hop- vine  borer  and  the  hop  redbug  in  Hew  York' 
State;  and  the  hop  aphis,  a  pest  wherever  hops  are  grown.  The 
leaves  and  tender  parts  of  the  vine  are  most  subject  to  attack. 

The  extensive  use  of  Insecticides,  many  of  which  are  applied  In  the 
form  of  sprays,  is  an  expensive  but  necessary  part  of  hop  oulture. 
The  only  fungous  disease  of  hops  that  is  of  much  importance  in  this 

country  is  a  mildew  frequently  spoken  of  as  "blue  mold."  It  is  only 
in  Hew  York  State  that  it  causes  serious  damage.  Hop  mildew  attacks 
the  vine,  leaves  and  flowers.  Dusting  the  plant  with  flour  sulphur 

is  a  common  remedy. 


* 
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Another  fungus,  which  hop  growers  call  "black  mold,"  grows  in 
the  honeydew  excreted  by  hop  aphides  and  frequently  coating  the 
entire  surface  of  the  leaves  and  cones,  The  presence  of  this 
fungus  on  hops  gives  them  a  soot-covered  appearance  and  makes  them 

unsalable. 

Hops  are  usually  harvested  between  August  twentieth  and  the 
middle  of  September.  If  the  crop  has  been  grown  on  poles  the  vines 
are  cut  about  three  feet  from  the  ground,  the  pole  pulled  up  and 
with  its  load  of  vines  rested  on  a  low  support  within  easy  reach 
of  the  pickers.  If  grown  on  wire  trellis,  the  strings  which 
support  the  vines  are  broken  or  cut  at  the  point  of  attachment  to 
the  overhead  wires  thus  allowing  the  vines  to  fall  to  the  ground. 

Often  the  overhead  wires  are  lowered  to  bring  the  vines  within 
reach.  The  hops  are  removed  from  the  vines  by  hand  and  thrown  into 
boxes  or  baskets  from  which  they  are  emptied  into  large  burlap 
sacks  holding  50  to  90  pounds  and  immediately  taken  to  the  kiln  to 
be  dried. 

The  drying  house  or  kiln  is  usually  a  large  square  wooden 
building  with  a  single  floor  placed  about  twenty  feet  from  the 
ground.  On  this  floor  which  is  made  of  slacs  and  covered  with  a 
carpet  of  heavy  burlap,  the  hops  are  spread  evenly  in  a  layer  from 
14  to  30  inches  deep.  The  air  beneath  the  drying  floor  is  heated 
to  about  120°  F.  by  a  furnace  or  huge  stoves  and  rising  between  the 
slats  passes  through  the  hops  and  carries  off  the  moisture  from 
them  in  from  12  to  20  hours,  leaving  them  dry  and  brittle.  The  hops 
are  bleached  to  a  uniform  yellowish  color  by  means  of  the  fumes  of 
sulphur  &  quant i ty  of  which  is  burned  beneath  the  dyying  floor  in 
the  early  stages  of  drying.  When  drying  is  finished  the  hops  are 


. 
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removed  from  the  kiln  and  stored  in  a  separate  building  until  they 
are  ready  for  baling. 

Hops  are  prepared  for  market  by  pressing  into  bales  measuring 
about  20  by  24  by  52  inches  and  weighing  from  180  to  200  pounds. 
Each  bale  is  enclosed  in  a  stout  covering  of  jute  bagging  which 
preserves  the  shape  of  the  bale  and  protects  the  hops  from  injury 
while  on  the  way  to  market. 

W.  *  .  Stockberger. 
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IMPROVEMENT  OF  HOPS  BY  SELECTION  AND  BREEDING. 

By  I>h.  W.  \Y.  Stock behger,  U.S.  Department  of  Agriculture,  Washington,  1).  C. 

NEED  FOR  IMPROVEMENT. 

The  improvement  of  the  common  hop  by  selection  and  breeding 
has  received  some  attention  in  Europe  during  the  past  fifteen  years! 
but,  unfort unateh  for  the  best  interests  of  American  hop  growers, 
it  has  been  practically  neglected  by  them  in  the  United  States! 
In  \  ears  favorable  to  t  he  harvesting  of  a  large  crop  it  usually  becomes 
expedient  to  export  from  one-sixth  to  one-third  of  the  total  pro¬ 
duction,  thus  bringing  American  hops  into  sharp  competition  with 
those  grown  in  Europe,  the  larger  portion  of  which,  particularly 
those  grown  in  Austria  and  Germany,  has  the  reputation  of  being- 
far  superior  in  quality.  An  appreciation  of  this  discrimination  on 
the  score  of  quality  and  the  recognition  of  the  desirability  of  pro¬ 
ducing  a  superior  American  hop  to  successfully  compete  in  our 
home  markets  with  those  of  high  grade  now  imported  from  Bohemia 
and  Bavaria,  has  recently  induced  growers  in  various  sections  of 
this  country  to  plan  for  the  improvement  of  their  crops  by  systematic 
selection  or  by  breeding  improved  varieties. 

FAILURE  OF  INTRODUCED  VARIETIES. 

Numerous  attempts  have  been  made  by  various  growers  to  intro¬ 
duce  t  he  better  varieties  cultivated  in  Europe,  but  so  far  the  results 
•have  not  been  encouraging.  In  some  cases  after  three  or  four 
years’  cultivation  the  vines  from  the  imported  cuttings  have  not 
come  into  bearing,  and  in  the  others,  where  some  hops  have  been 
produced  the  yield  was  too  light  to  enable  the  grower  to  pay  the 
cost  of  production.  As  a  consequence  yards  of  from  2  to  10  acres 
set  with  imported  varieties  have  been  plowed  up  and  reset  with 
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local  American  varieties.  On  the  Pacific  Coast,  plants  raised  from 
cuttings  of  certain  English  varieties  brought  first  to  British  Colum¬ 
bia  and  thence  taken  to  California  exhibit  much  the  same  tendency. 
Those  experiences  show  that  varieties  of  the  hop  plant  are  influenced 
to  a  marked  degree  by  soil  and  climatic  conditions,  and  indicate  that 
the  most  successful  results  may  be  obtained  bv  selecting  and  breeding 
each  strain  in  the  locality  where  the  regular  crop  therefrom  is  to  be 
grown. 

IMPROVEMENT  BY  SELECTION. 

It  would  appear  that  the  first  important  step  for  t  lie  hop  breeder 
is  a  careful  study  and  test  of  various  varieties  in  order  that  he  may 
select  those  which  give  the  most  satisfactory  results  and  which  are 
best  suited  to  the  conditions  of  soil  and  climate  in  the  locality  in 
which  the  work  is  being  done.  While  the  number  of  existing 
varieties  of  hops  is  not  large  it  is  sufficient  to  make  a  wide  range  of 
selection  possible.  In  New  York  State  are  varieties  known  as  Palmer 
Seedling.  West  Seedling,  Humphreys.  English  Clusters.  Canada  Rod- 
vine,  Grape,  and  Spaulding  Marly  fluster;  in  western  British  Co¬ 
lumbia  are  cultivated  English  Cl  list  its,  East  Kent  Goldings,  Canter¬ 
bury  Goldings,  Canterbury  Whitevines.  Cobbs.  Buggies,  Brandings, 
and  Early  Bird,  several  of  these  varieties  being  also  common  in 
Washington  and  Oregon.  In  California,  soil,  climate  and  cultural 
conditions  have  caused  wide  variation  so  that  growers  believe  that 
they  have  many  local  varieties  for  which  they  have  no  names.  The 
varieties  recognized  are  the  Red  Vine  or  San  Jose,  Golden  Cluster, 
and  Early  Bird.  The  two  latter  afford  a  striking  example  of  the 
differences  which  may  exist  between  varieties.  I  have  in  mind  two 
adjacent  farms  the  soil  and  cultural  conditions  of  which  are  very 
similar;  one  of  those  has  112  acres  planted  with  the  Golden  Cluster 
variety,  and  the  other  has  110  acres  set  with  the  Early  Bird.  lor  a 
number  of  years  the  farm  with  the  Clusters  has  produced  each 
season  about  200  bales  more  than  the  other.  Aside  trom  yield 
other  differences,  such  as  time  of  ripening,  size  of  cones,  color,  aroma, 
tendency  to  put  out  runners,  vigor  and  habit  of  growth-  are  very 
apparent. 

The  second  step  in  the  improvement  of  hops,  after  the  selection 
of  promising  varieties,  is  the  selection  of  individual  plants.  Positive 
results  have  been  obtained  in  Germany  by  1* ruwirth,  who  made 
comparative  tests  of  plants  grown  from  cuttings  taken  from  heavy 
bearing  plants  and  those  whose  roots  were  selected  from  light  yielders. 
The  outcome  of  his  experiments  shows  that  the  former  are  distinctly 
superior  in  yield.  In  these  trials  advantage  was  taken  of  the  great 
variability  which  exists  among  the  plants  of  every  field  even  when 
they  are  all  apparently  of  the  same  variety.  The  plants  of  every 
field  also  vary  widely  from  the  type  of  the  sort,  which  variation 
may  be  due  either  to  impurity  of  variety,  fluctuating  variability,  or 
to  bud  variation.  To  the  latter  is  accredited  with  more  or  less 
certitude  the  origin  of  several  important  sorts  of  varieties  such  as 
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the  harly  Brambling,  Golding,  Humphry,  and  Semsch,  although  in 
most  cases  it  seems  equally  probable  that  the  new  forms  arose  from 
chance  seedlings. 


At  previous  meetings  of  this  Association  several  practical  plant 
breeders  have  called  attention  to  the  frequent  waste  of  time  and 
labor  involved  in  neglecting  the  possibilities  of  selection  in  the 
endeavor  to  reach  the  desired  •ends  by  breeding,  when  the  parent 
varieties  had  not  been  purified  by  selection,  or  when  the  qualities 
desired  already  existed  in  certain  strains  or  races.  These  warnings 
cannot  be  disregarded  by  the  hop  breeder  when  it  is  remembered 
that  there  is  probably  not  one  American  variety  of  hops  which  is 
pure.  Breeding  by  hybridizing  under  these  conditions  can  only 
lead  to  confusion,  but  selection  should  yield  immediate  and  definite 
results.  Two  of  the  several  courses  which  are  open  are  (1)  the 
repeated  selection  of  superior  plants,  or  (2)  the  selection  of  seed¬ 
lings  grown  from  seed  taken  from  a  field  in  which  the  plants  have 
a  high  degree  of  uniformity.  If  the  number  of  seedlings  is  suffi¬ 
ciently  large  there  should  be  a  good  chance  of  finding  one  or  more 
which  will  have  the  desired  characters  of  superiority  and  excellence. 
By  continued  propagation  by  the  usual  method  of  making  cuttings 
the  new  sort  may  be  at  once  fixed  and  introduced  into  cultivation. 

1  he  number  of  seedlings  or  the  number  of  selections  necessary  to 
attain  the  desired  result  is  problematical,  but  safety  here  certainly 
lies  in  large  numbers.  Last  summer  the  writer  secured  the  collec¬ 
tion  of  over  a  million  hop  seeds  and  arrangements  have  been  made 
for  planting  them  this  coming  spring.  From  the  seedlings  thus  to 
be  obtained  the  most  promising  will  be  chosen  for  future  study. 
This  will  serve  at  the  least  as  a  beginning  in  the  improvement  of  the 
American  hop  by  selection. 


IMPROVEMENT  BY  HYBRIDIZING. 

Hybridizing  or  cross-breeding  logically  follows  thorough  and 
systematic  selection,  and  in  my  judgment  should  be  attempted 
only  after  very  careful  study  of  existing  varieties.  There  is  much 
work  to  be  done  in  sorting  out  and  classifying  the  different  sorts  or 
strains  and  in  distinguishing  the  characteristics  or  qualities  which 
are  the  result  of  environmental  conditions  from  those  which  are 
hereditary  and  permanent.  Also  a  considerable  fund  of  knowledge 
concerning  correlation  of  characters,  particularly  those  which  have 
been  termed  by  Dr.  Webber  physiological  correlations  will  be 
advantageous  to  the  breeder.  Because  of  the  conditions  of  seminal 
reproduction  in  the  hop  the  expenditure  of  time  and  labor  in  pro¬ 
ducing  new  individuals  by  crossing  is  necessarily  very  great.  It 
is,  therefore’  of  primary  importance  to  first  become  acquainted 
with  the  best  varieties,  to  leatn  their  adaptability  to  the  soil  ami 
climate  of  different  localities  and  to  observe  their  performance 
under  those  conditions,  in  order  to  choose  for  new  combinations 
the  highest  existing  types.  The  regular  work  of  breeding  may 
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then  begin  and  it  presents  no  technical  difficulties  in  the  wav  of 
producing  valuable  new  hop  sorts. 

(  ertain  advantages  as  well  as  some  disadvantages  are  presented 
by  the  situation  of  the  sexes  on  different  plants.  The  female  plants 
only  are  of  commercial  importance,  and  what  has  been  said  with 
regard  to  varieties  applies  to  them  alone.  The  male  plants  are 
apparently  somewhat  less  subject  to  variation,  and  no  attempt  has 
ever  been  made  to  distinguish  varieties  among  them.  The  difficulty 
of  securing  a  purebred  male  parent  is  at  once  evident,  and  it  is 
apparent  that  purebred  seed  is  therefore  at  present  unobtainable. 
Close  examination  reveals  some  variation  in  struct ure,  vigor  of  growth 
and  time  required  for  the  maturity  of  the  male  plants,  and  they 
should  be  used  in  crossing  only  after  rigorous  selection  has  eliminated 
all  which  in  time  of  maturing  pollen  and  in  suitability  of  other 
characteristics  do  not  accord  with  the  plants  selected  for  the  female 
parents.  The  hop  is  naturally  wind,  pollinated  and  the  enclosing 
ol  the  artificially  pollinated  flowers  in  pedigree  breeding  is  absolutely 
essential.  Even  isolated  plat  breeding  will  give  very  unreliable 
results  owing  to  the  access  of  foreign  pollen  which  is  practically 
certain  to  be  carried  by  the  wind  from  afar.  There  are  a  number 
of  authenticated  cases  of  the  self-fertilization  of  female  hop  plants 
situated  a  number  of  miles  from  the  nearest  males. 

It  seems  probable  that  t he  unusually  great  variation  exhibited 
by  hop  seedlings  is  in  part  due  to  repeated  inter-crossing  of  varieties, 
but  t he  fact  that  existing  varieties  of  hops  have  been  profoundly 
modified  by  local  conditions  should  not  be  lost  to  view;  in  fact, 
owing  to  the  usual  method  of  propagation,  many  of  these,  upon 
careful  study,  will  no  doubt  prove  to  be  clonal  varieties. 

So  great  is  the  variability  of  seedlings  that  seed  propagation  is 
not  employed  in  regular  agricultural  practice,  the  increase'  of  plants 
being  secured  through  cuttings.  Approximately  one-half  of  the 
seedlings  will  be  males,  and  they  cannot  be  recognized  with  certainty 
until  flowering  time,  which  cannot  be  less  than  two  and  maybe 
three  years  from  the  seed.  Under  the  most  favorable  conditions 
four,  and  if  the  plants  are  permitted  to  reach  full  maturity  at  least 
six  years  must  elapse  before  second  generation  hybrids  can  be 
obtained,  but  from  the  observed  fact  of  great  variability  in  seedlings, 
it  is  apparent  that  those  of  the  first  generation  vary  sufficiently  in 
their  characters  to  permit  of  advantageous  selection.  Thus  much 
valuable  time  will  be  saved,  as  a  seedling  of  the  desired  type  can  be 
readily  propagated  by  cuttings  and  multiplication,  for  a  very  few 
years  will  suffice  to  produce  thousands  of  new  plants.  Since  varia¬ 
tion  following  this  method  of  reproduction  is  very  restricted  a  high 
degree  of  permanence  is  at  once  secured  for  the  new  type. 

CORRELATION  OF  CHARACTERS  IN  THE  HOP. 

The  study  of  the  correlations  in  the  hop,  as  in  biennials  and 
other  perennials,  is  of  very  great  value  to  the  hop  breeder.  Al- 
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though  our  knowledge  of  these  correlations  is  not  extensive  certain 
.  1  elutions  between  different  varieties  are  sufficiently  well  understood 
to  make  possible  the  early  rejection  of  plants  of  no  value  for  breed¬ 
ing  purposes  as  well  as  those  whose  general  unsuitability  for  the 
conditions  of  cultivation  render  them  undesirable.  In  the  work 
<>t  practical  breeding  a  correlation  which  will  serve  to  indicate  t lie 
sex  of  the  seedlings  in  their  first  year  of  growth  will  be  of  immense 
advantage.  Among  the  Japanese  laborers  in  the  hop  fields  of  the 
Pacific  Coast  the  occurrence  of  a  faint  reddish  or  pinkish  ring  around 
th(>  vascular  axis  of  the  root  is  regarded  as  indicating  a  male  plant. 
Although  I  have  apparently  confirmed  this  opinion  by  a  number  of 
independent  observations,  1  am  still  skeptical  as  to  the  reliability  of 
such  a  test.  It  is  mentioned  here  more  particularly  as  suggesting 
the  possibility  of  finding  valuable  correlations  between  internal 
structure  and  other  characters. 

Certain  general  correlations  .are  fairly  well  established  and  will 
probably  be  found  to  hold  good  for  most  varieties.  The  following 
list  of  correlations  which  includes  the  observations  of  a  number  of 
investigators  comprises  tin'  cases  of  especial  interest:  Early  ripening 
usually  associated  with  low  yield,  late  ripening  with  high  resin  con¬ 
tent,  strong  aroma  with  aboundance  of  lupulin,  large  yield  with 
coarse  aroma  and  large  strobiles,  large  dark  green  strobiles  with  low 
tannin  content,  compact  hairy  spindle  and  small  narrow  bracts 
with  fine  quality,  reddish  vines  with  earliness  and  susceptibility  of 
disease,  and  green  vines  with  productiveness. 

The  degree  of  correlation  is  quite  variable  in  the  different  varieties, 
and  characters  very  closely  related  in  some  sorts  are  apparently 
entirely  independent  in  others,  a  relationship  which  has  been 
observed  by  East  in  sugar  beets  and  corn.  Further  observations 
will  no  dopbt  reveal  other  correlations,  and  those  which  may  serve 
to  distinguish  plants  of  high  quality  in  the  early  stages  of  then- 
growth  will  be  the  most  valuable. 


THE  IMPORTANCE  OF  BREEDING  IN  HOP  CULTURE. 

Not  withstanding  the  emphasis  which  has  been  laid  upon  selection, 
the  importance  of  breeding  in  hop  culture  is  by  no  means  under¬ 
estimated.  When  by  selection  pure  varieties  having  definite  desira¬ 
ble  characters  have  been  obtained  it  will  be  the  work  of  the  breeder 
to  produce  therefrom  new  combinations.  In  this  way  it  may  be 
possible  to  unite  in  one  plant  the  fine  aroma  of  the  famous  Saaz 
hop  with  the  thriftiness  of  growth  and  the  productiveness  of  our 
local  varieties. 

For  the  two  seasons  just  past  certain  plants  in  various  hop-growing 
sections  have  been  observed  which  manifested  distinct  disease- 
resistant  tendencies.  These  plants  are  now  being  carefully  pro¬ 
pagated  and,  if  this  character  proves  transmittable,  the  possibility 
is  opened  through  suitable  breeding  to  immensely  improve  the 
existing  conditions  with  respect  to  attacks  of  certain  diseases. 
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Since  the  hop  is  propagated  asexually  it  may  well  be  that  each 
strain  or  sort  tends  to  become  thereby  constitutionally  weakened 
and  hence  more  subject  to  disease  and  unfavorable  environment. 
1  he  interpolation  of  sexual  generations  through  the  process  of 
breeding  would  then  operate  to  overcome  this  tendency  and  to 
result  in  increased  vigor  and  resistance. 

Xot  to  go  into  further  details  some  important  characteristics 
which  it  is  desired  to  secure  in  an  increased  degree  in  new  races  of 
hops,  and  which  may  be  best  attained  through  the  application  of 
the  principles  of  breeding,  are  quality,  vigor,  resistance,  and  pro¬ 
ductiveness.  Concerted  action  on  the  part  of  careful  and  thoughtful 
breeders  working  toward  these  ends  through  composite  brooding 
should  produce  races  of'  American  hops  which  will  successfully 
compete  with  those  of  European  origin. 


THE  FIELD  FOR  ECONOMIC  PLANT  BREEDING  IN  THE 

COTTON  BELT. 

By  I)avii»  K.  Cokeh,  llarlsrillc,  S.  ('. 

BACKWARDNESS  OK  TIIE  SOUTH. 

In  considering  any  subject  related  to  the  present  condition  of 
southern  agriculture,  it  is  well  to  remember  that  our  section  has 
not  completely  recovered  from  the  effects  of  the  Civil  War  and  the 
ensuing  period  of  negro  rule.  This  cannot  but  be  plain  to  the  student 
of  southern  agricultural  conditions,  and  it  is  largely  caused  by  the 
almost  complete  paralysis  of  our  educational  system  during  and  for 
some  years  after  the  war. 

A  large  percentage  of  our  farmers,  not  having  had  the  opportunity 
to  obtain  an  education,  have  been  unable  to  keep  full  pace  with 
the  advance  of  their  profession.  The  influence  of  our  Agricultural 
Colleges  and  the  missionary  work  of  such  men  as  I)r.  J.  M.  McBryde, 
Col.  J.  S.  Newman,  Prof.  W.  F.  Massy,  Mr.  E.  Melver  Williamson, 
and  Editors  Jackson  and  Hunnicutt  are,  however,  plainly  evident 
in  the  general  and'  rapid  improvement  of  conditions. 

Though  great  advances  along  many  lines  have  been  made,  the 
subject  of  plant  breeding  and  its  vital  relation  to  agriculture  has 
hardly  begun  to  attract  attention  in  our  section.  Scarcely  any  of 
our  farmers  have  the  slightest  conception  of  what  plant  breeding 
means,  and  there  is  now  almost  no  supply  of  pedigreed  seed  of  any 
of  our  staple  crops.  Our  farmers,  however,  can  be  counted  on  to 
buy  scientifically-bred  seed  and  devote  some  attention  to  seed 
selection,  as  soon  as  the  great  value  of  pure  breeding  is  impressed 
upon  them.  Our  Agricultural  Colleges  and  farm  journals  have  a 
great  field  for  missionary  work  on  this  subject,  which,  as  yet,  they 
have  scarcely  touched. 
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By  Dr.  W.  W.  Stockberger, 


United  States  Department  of  Agriculture, 
Washington,  D.  C. 

Probably  no  question  regarding  the  production  of  an  agri¬ 
cultural  crop  is  to-day  receiving  more  attention  than  that  of 
specific  crop  improvement.  The  facts  accumulated  by 
observation  and  experience  during  past  years  are  being  re¬ 
viewed  in  the  light  of  increased  knowledge  gained  by  the 
study  and  application  of  broad  scientific  principles.  The  men 
of  to-day  are  witnessing  the  passing  of  the  widespread  belief 
that  the  production  of  new  and  improved  varieties  of  cultivated 
plants  is  a  process  accompanied  by  much  mystery,  and  to  be 
accomplished  only  by  those  possessing  some  magical  power- 
over  the  laws  of  nature.  With  the  passing  of  this  belief  comes 
the  knowledge  that  the  laws  of  nature  governing  the  produc¬ 
tion  of  larger,  stronger,  and  better  varieties  of  plants,  while  as 
yet  very  imperfectly  understood,  are  still  capable  of  very 
successful  application  at  the  hands  of  every  careful  and 
thoughtful  agriculturist.  As  evidence  in  support  of  this 
statement  may  be  cited,  the  improved  strains  of  practically  all 
the  cereals  besides  forage  plants,  fruits,  and  vegetables  which 
have  been  developed  during  recent  years.  These  improve¬ 
ments  have  been  made  along  different  lines  ;  in  some  strains 
resistance  to  disease,  cold  or  drouth  has  been  developed  ;  in 
others  finer  quality,  more  pleasing  flavor,  or  greater  content  of 
some  valuable  constituent.  It  must  be  frankly  admitted  that 
with  all  this  progress  in  improving  agricultural  plants  the  hop 
has  been  practically  neglected.  Although  in  value  it  ranks 
fourteenth  in  the  list  of  agricultural  crops  of  the  United  States, 
the  attempts  which  have  so  far  been  made  to  improve  it  have 
either  been  sporadic  in  nature,  or  conducted  on  so  small  a 
scale  that  they  have  had  no  effective  bearing  on  the  industry 
at  large.  It  is  an  optimism  certainly  justifiable  which  pre¬ 
dicts  that  in  the  domain  of  hop  culture  as  broad  opportunities 
exist  for  development  and  improvement  along  the  lines  just 
indicated  as  in  that  of  any  other  cultivated  plant. 

The  question  of  first  importance  in  undertaking  the  amelior¬ 
ation  of  the  hop  plant  is  the  establishment  of  an  ideal — a 
criterion  of  quality  or  value  which  shall  serve  as  a  guide  to 
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the  agriculturist  in  his  efforts  toward  improvement.  The  lack 
of  an  adequate  and  satisfactory  standard  of  quality  is  largely 
responsible  for  the  prevailing  loose  and  indefinite  ideas  among 
hop  growers  as  to  the  characteristics  of  a  hop  of  high  quality. 
In  a  large  measure  the  standards  of  the  farmer  have  been 
derived  from  the  local  dealers  to  whom  he  sold  his  crop,  or  from 
traditions  existing  in  the  community  in  which  he  lives. 

In  determining  the  quality  of  marketable  hops  each  con¬ 
sumer  has  been  a  law  unto  himself  with  the  frequent  result 
that  individual  preference  instead  of  intrinsic  value  decides 
the  choice.  Thus  it  actually  occurs  that  a  hop  rejected  by 
one  consumer  will  be  readily  purchased  by  another,  a  state  of 
affairs  which  is  directly  responsible  for  the  sentiment  some¬ 
times  voiced  among  hop  growers  that  ‘‘No  matter  how  inferior 
the  hops  may  be,  some  one  will  be  found  who  will  buy  them.” 
Also,  growers  have  justly  complained  that  the  man  who  did, 
by  extra  labor  and  expense,  aim  to  produce  a  higher  quality  of 
hops  received  no  better  price  for  them  than  the  grower  whose 
maxim  apparently  is  “  Quantity  not  quality.” 

As  a  result  of  this  attitude  of  mind  the  hops  produced  often 
vary  greatly  in  their  value  to  the  consumer,  and  very  fre¬ 
quently  the  general  average  falls  far  short  of  the  standard  of 
excellence  which  might  be  reached  were  the  proper  attention 
given  to  certain  practical  principles  of  hop  production  which 
should  be  a  matter  of  common  knowledge  among  all  hop 
growers.  The  knowledge  that  the  real  merits  of  his  hops 
would  be  determined  by  standard  methods  of  valuation  would 
furnish  the  strongest  incentive  to  the  grower  to  strive  to  in¬ 
crease  the  worth  of  his  product. 

It  is  a  sign  of  hopefulness  that  among  the  more  progressive 
hop  growers  there  is  to-day  a  manifest  desire  to  obtain  and  to 
utilize  all  available  knowledge  concerning  the  better  culture 
of  the  hop  plant  and  the  means  of  producing  hops  of  superior 
quality.  However,  no  sooner  does  the  farmer  grasp  the  pos¬ 
sibilities  which  are  open  to  him  in  the  direction  of  improve¬ 
ment  of  the  hop  plant  and  its  product  than  he  very  naturally 
seeks  for  exact  standards  of  valuation  from  which  he  may  de¬ 
termine  the  deficiencies  in  the  quality  of  his  crop,  and  which 
will  give  him  an  ideal  or  a  definite  objective  point  towards 
which  he  can  aim  in  his  efforts  to  produce  a  hop  better  suited 
to  the  requirements  of  the  consumer. 

This  question  of  a  uniform  standard  for  the  valuation  of 
hops  is  by  no  means  a  new  one,  and.  as  is  well  known,  presents 
a  series  of  difficult  and  unusual  obstacles.  In  fact  judgments 
of  value  based  on  physical  qualities  alone  seem  uniformly  to 
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differ  so  systematically  from  those  made  by  the  chemist  after 
his  examination  that  many  have  been  led  to  regard  as  futile 
any  attempt  to  promulgate  a  scheme  for  the  exact  analysis  or 
estimation  of  the  value  of  hops.  Nevertheless,  this  question 
which  lies  at  the  very  beginning  of  progress  in  hop  culture  for 
both  agriculturist  and  technologist  must  be  solved  if  only  in  a 
tentative  manner,  for  under  existing  conditions  it  is  not  always 
easy  to  put  analytical  results  obtained  by  one  technologist  in 
comparison  with  those  of  another,  and  it  is  usually  difficult  in¬ 
deed  to  draw  from  these  results  inferences  which  may  serve  as 
valuable  guides  to  the  agriculturist  in  so  manipulating  the 
culture  of  the  hop  plant  that  the  undesirable  characteristics 
will  be  diminished  and  the  desirable  and  useful  ones  aug¬ 
mented.  The  splendid  results  attained  by  the  analysis  com¬ 
mittee  of  the  United  States  Brewers’  Association  in  formu¬ 
lating  a  scheme  for  the  analysis  of  malt  should  serve  as  a 
stimulus  and  an  encouragement  in  attacking  this  problem. 
Every  one  knows  what  serious  obstacles  stood  in  the  way  of 
this  committee  and  how  very  important  were  the  final  results 
of  their  researches.  That  in  a  similar  manner  success  will 
attend  the  efforts  to  secure  the  formulation  and  adoption  of  a 
uniform  method  for  the  evaluation  of  hops  may  be  regarded  as 
assured  by  the  action  of  the  Society  of  Brewers’  Chemists  of 
the  United  States  at  its  recent  annual  meeting.  During  the 
course  of  the  deliberations  of  this  Society  the  subject  of  hop 
analysis  was  fully  discussed  and  an  able  committee  was  there 
appointed  to  investigate  the  methods  of  hop  analysis  and  valu¬ 
ation  with  a  view  to  devising  some  efficient  means  for  standard¬ 
izing  hops.  When  this  committee  has  finished  its  labors  and 
has  made  its  report  another  very  important  forward  step  will 
have  been  made  in  the  development  of  the  hop  industry,  for 
no  one  factor  has  so  retarded  progress  in  hop  improvement  as 
lack  of  agreement  as  to  what  constitutes  quality  and  what  are 
the  elements  entering  into  the  constitution  of  a  superlative  hop. 
Contemporaneous  with  the  work  of  this  committee  and  perhaps 
logically  a  part  of  it  should  be  the  determination  and  publi¬ 
cation  in  amplified  form  of  the  part  played  in  the  process  of 
brewing  by  each  of  the  useful  constituents  of  the  hop.  The 
better  understanding  of  these  relations  by  that  portion  of  the 
public  at  large  which  is  economically  interested  in  the  hop 
industry  should  pave  the  way  for  more  readily  harmonizing  the 
usually  discordant  results  of  physical  and  chemical  examin¬ 
ation  with  reference  to  quality,  and  at  the  same  time  clarify 
the  vague  ideas  existing  in  the  mind  of  the  layman  with  respect 
to  what  gives  the  hop  its  brewing  value.  Once  this  is  clearly 
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understood  it  becomes  possible  for  the  agriculturist  to  direct 
his  efforts  toward  producing  a  hop  containing  the  maximum 
quantity  of  these  desirable  principles.  The  probably  great 
value  of  an  accurate  knowledge  of  the  relation  between  mine¬ 
ral  constituents  and  quality  should  not  be  overlooked.  The 
hop  plant  absorbs  from  the  soil  large  quantities  of  valuable 
ingredients  which  serve  as  plant  food.  The  most  important  of 
these  are  potash  and  phosphoric  acid,  and  from  the  tabulation 
of  a  number  of  available  ash  analyses  of  hops  it  appears  that 
that  this  plant  withdraws  from  the  soil  about  three  times  as 
much  potash  and  phosphoric  acid  as  our  commonly  cultivated 
fruits  and  nuts,  besides  making  a  heavy  demand  on  the  supply 
of  available  nitrogen.  From  this  it  seems  probable  that  the 
addition  of  fertilizers  rich  in  these  substances  should  restore 
the  productivity  of  hop  soils  which  have  become  depleted  in 
fertility  by  long  continued  cultivation. 

A  question  arises  here  as  to  the  desirability  of  a  high  soluble 
salt  content  in  hops  which  would  be  extracted  in  the  course  of 
boiling.  It  is  well  known  that  the  flavor  of  tea  is  decidedly 
influenced  by  the  nature  and  proportion  of  salts  present  in  the 
water  used  for  its  extraction.  Probably  the  nature  of  the 
water  used  is  a  matter  of  greater  importance  than  the  amount 
of  soluble  salts  present  in  the  hops,  as  illustrated  in  the  cases 
pointed  out  by  Dr.  Wyatt  in  which  water  containing  carbon¬ 
ates  of  lime  and  magnesia  was  used  whereby  too  much  hop 
resin  was  extracted  thus  imparting  a  coarse  flavor  to  the  beer. 
Also  it  is  not  impossible  that  the  hop  resin  from  hops  grown 
under  different  conditions  differs  somewhat  in  constitution  and 
solubility  ad  so  affords  an  explanation  for  the  reputation  for 
rankness  and  coarseness  of  flavor  from  which  some  of  our 
domestic  hops  suffer  at  present. 

Many  fertilizing  experiments  have  been  made  but  they  are 
in  large  measure  defective,  as  the  weight  of  the  hops  harvested 
in  many  cases  was  the  only  point  considered,  no  attempt  being 
made  to  judge  the  quality.  Nevertheless,  the  question  of  the 
mineral  constituents  of  the  hop  offers  a  very  wide  field  for 
observation  and  experiment,  with  some  encouragement  to  the 
worker  who  attempts  to  increase  the  amount  and  quality  of  the 
v al u abl e  con sti t uent s . 

We  should  also  have  a  more  complete  understanding  of  the 
part  played  by  the  resins,  bitter  principles  and  volatile  oil  in 
the  hop  in  order  that  their  relation  to  quality  may  be  constantly 
considered  during  the  process  of  drying  or  curing  on  the  kiln. 
It  is  quite  generally  conceded  that  the  so-called  soft  resin  of 
the  hop  alone  is  valuable,  the  hard  resin  being  worthless  for 
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brewing  purposes,  yet  the  average  grower  knows  nothing  of 
these  resins  and  frequently  contrives  to  dry  his  hops  at  a 
temperature  so  high  that  a  portion  of  the  essential  oil  is  vola¬ 
tilized  and  a  considerable  quantity  of  the  valuable  soft  resins 
is  oxidized  and  converted  into  the  hfarfsjworthless  form.  In  a 
series  of  recent  experiments  in  the  field  it  has  been  shown 
conclusively  that,  within  limits,  the  ratio  of  soft  to  hard  resin 
depends  directly  upon  the  temperature  used  in  drying  the  hops. 
There  is  here  an  opportunity  for  immediate  improvement  in  the 
quality  of  hops  since  these  resins  are  of  signal  importance,  but 
until  they  are  recognized  in  grading  quality  so  that  the  man 
who  carefully  dries  his  hops  will  realize  a  higher  price  for  them 
growers  will  be  slow  to  try  to  increase  the  content  of  soft  resin. 

The  aroma  of  hops  is  regarded  as  residing  in  the  volatile- 
oils,  the  definite  properties  or  qualities  of  which  have  not  yet 
been  subjected  to  thorough-going  investigation.  The  different 
varieties  of  hops  differ  in  aroma,  but  as  yet  no  one  has  char¬ 
acterized  t  lie  differences  in  chemical  composition  to  which  the 
variations  in  aroma  are  probably  due.  Since  the  volatile  oil 
is  not  a  simple  substance  but  rather  a  mixture  of  compounds, 
it  is  possible  that  the  differences  in  aroma  are  due  to  the  vary¬ 
ing  proportions  in  which  the  different  constituents  of  the  oils 
are  mixed.  Whatever  may  be  the  technical  value  of  the  hop 
oil  the  great  dependence  placed  upon  aroma  in  judging  the 
value  of  hops  suggests  that  in  the  composition  of  the  oils 
should  be  found  a  measurable  characteristic  of  quality.  If  the 
volatile  oils  from  the  hops  of  a  number  of  different  sections, 
which  vary  in  reputation  for  quality  or  fineness  of  aroma,  are 
found  to  constantly  differ  in  their  constitution  in  a  manner 
directly  related  to  the  differences  in  aroma,  it  may  be  in  order 
to  assume  that  the  reputed  differences  are  well  founded.  How¬ 
ever,  should  careful  examination  of  these  oils  reveal  no  ap¬ 
preciable  differences  or  show  results  at  variance  with  accepted 
relations  as  to  quality,  it  may  become  necessary  to  revise  en¬ 
tirely  our  ideas  concerning  the  value  of  this  factor  in  determin¬ 
ing  the  quality  of  hops.  The  great  amount  of  labor  and  the 
not  inconsiderable  expense  attached  to  any  extensive  study  of 
the  oil  of  hops  has  doubtless  prevented  chemists  from  attack¬ 
ing  this  problem  more  seriously.  Some  preliminary  work  on 
hop  oils  from  different  sources  has  yielded  very  promising  re¬ 
sults  and  an  extensive  comparative  study  of  the  relations  of  the 
volatile  oil  to  quality  in  hops  of  different  geographical  origin 
has  been  planned  and  is  now  in  progress. 

With  increased  knowledge  of  the  constituents  of  hops  a  wide 
field  is  opened  for  the  study  of  the  factors  which  influence  the 
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formation  and  nature  of  these  products.  Relatively  little  is 
known  about  the  effect  of  soil,  climatic  conditions,  fertilizers, 
irrigation,  or  variety  upon  the  oil,  resins,  bitter  principles  and 
tannin  of  the  hop.  There  is  here  a  great  opportunity  for  much 
study  and  investigation  which  should  produce  results  not  only 
of  scientific  but  of  great  practical  value.  When  we  can  say 
to  the  hop  grower  that  a  certain  variety  of  hops  produces  a 
more  desirable  quality  of  bitter  or  resin  than  another,  or  that 
a  certain  fertilizer  or  method  of  culture  will  give  a  higher 
yield  of  these  constituents  and  hence  make  his  product  of 
greater  value  both  to  himself  and  to  the  consumer,  then  will 
we  have,  sure  and  definite,  additional  grounds  for  directing  hop 
improvement. 

The  prevalence  of  lice  and  molds  in  hops  is  a  constant 
menace  to  the  consumer,  and  the  occurrence  of  these  pests 
likewise  entails  great  loss  to  the  hop  grower.  Some  years  ago 
these  enemies  were  unknown  in  some  hop-growing  sections,  but 
by  degrees  the  areas,  subject  to  their  attacks,  have  enlarged, 
and  now  no  region  is  free  from  them.  In  California,  which  was 
the  last  State  to  be  infested,  the  yearly  attacks  are  apparently 
becoming  more  severe  and  threaten  serious  loss  to  the  industry 
in  that  region.  It  scarcely  need  be  said  that  any  means  which 
will  bring  relief  from  this  condition  will  be  welcomed  by  all  in¬ 
terested  in  securing  hops  free  from  disease  and  mold.  In¬ 
vestigators  have  for  some  time  devoted  considerable  attention 
to  the  cultivation  of  economic  plants  which  are  resistant  to 
parasites  and  fungous  diseases.  Different  plant  varieties,  and 
different  individuals  of  the  same  variety,  have  been  found  to 
manifest  varying  degrees  of  susceptibility  with  respect  to  the 
attacks  of  certain  pests.  It  is  well  recognized  that  certain 
varieties  of  the  hop  are  more  resistant  to  the  attacks  of  lice 
and  mould  than  others.  By  analogy  from  many  cases  among 
other  cultivated  plants  we  may  expect  to  find  certain  indi¬ 
viduals  among  the  better  varieties  with  constitutions  resistant 
to  the  attacks  of  mold,  and  capable,  further,  of  transmitting 
their  immunity  to  their  descendants.  By  careful  and  judicious 
selection,  therefore,  it  seems  probable  that  a  strain  or  race  of 
hops  may  be  produced  which  will  have  a  very  high  degree  of 
resistance  to  mold,  and  so  insure  a  crop  in  great  measure  at 
least  free  from  this  trouble.  During  the  past  season  in  some 
of  the  badly-molded  yards  of  New  York  State,  hills  were 
found  which  were  absolutely  free  from  mold,  although  en¬ 
tirely  surrounded  by  badly-molded  hills.  These  hills  have 
been  marked,  and  cuttings  will  be  taken  from  them  next  spring 
and  used  for  propagating  these  resistant  individuals.  It  is 
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certainly  obvious  to  all  that  further  work  along  these  lines 
will  form  an  important  part  of  the  movement  to  improve  our 
domestic  hops,  and  plans  are  being  made  for  a  considerable 
extension  of  this  work  whenever  the  means  are  available  for 
its  furtherance. 

The  principles  of  selection  can  lie  supplied  for  many  other 
purposes  than  that  of  securing  plants  resistant  to  disease  or 
other  unfavorable  growth  conditions.  Very  important  results 
may  be  attained  in  improving  both  quality  and  productiveness 
of  the  hop  plant  by  these  means.  Every  hop  yard  contains 
some  plants  which  bear  more  heavily  than  others.  New 
plants  produced  by  cuttings  taken  from  the  plants  of  superior 
productiveness  retain  this  important  characteristic,  which  is 
transmitted  unchanged  to  all  the  progeny  of  the  first  mother 
plant.  Decided  improvement,  therefore,  may  be  very  readily 
made  even  though  other  characteristics  than  those  of  pro¬ 
ductiveness  be  considered,  by  the  simple  process  of  inspecting 
the  plants  in  the  field, fljfiaking  those  which  are  evidently  of 
better  quality  or  more  productive,  and  by  using  the  cuttings 
from  these  choice  plants  alone  for  propagation. 

From  time  to  time  plants  occur  in  hop  yards  which  vary  to 
a  remarkable  degree  from  the  average  in  time  of  ripening, 
color  of  the  strobiles,  yield,  or  some  other  qualities,  and  which 
have  the  property  of  transmitting  their  new  character  to  their 
descendants,  if  the  variation  is  small  and  inconstant  it  may 
be  attributed  to  some  accident  of  the  surroundings  of  the 
plant,  but  a  wide  difference  which  is  permanent  and  trans- 
mittable  must  be  of  the  nature  of  a  bud  variation  or  sport.  To 
bud  variation  is  ascribed  with  more  or  less  certitude  the  origin 
of  several  of  our  most  valuable  hop  sorts.  Although  the  his¬ 
tory  of  their  origin  is  discredited  by  some,  there  are  good 
reasons  for  believing  that  such  well-known  varieties  as  the 
Early  Brambling,  Golding,  Humphrey,  and  Semsch  hop 
originated  in  this  manner.  One  of  these,  the  Humphrey,  is  of 
American  origin,  and  according  to  tradition  in  Wisconsin, 
where  it  originated,  a  German  woman,  the  wife  of  one  of  the 
early  pioneers  of  the  North-West,  brought  with  her  from  Ger¬ 
many  the  root  of  a  hop  plant,  from  which  this  variety  sprung. 
According  to  another  account  it  originated  from  a  choice  seed¬ 
ling  among  the  plants  of  a  hop  yard.  Whatever  its  origin  it 
has  several  qualities  which  make  it  attractive  to  the  hop 
breeder,  among  which  are  earliness,  vigor,  and  an  apparent 
tendency  at  least  in  some  localities  to  resist  the  attacks  of 
aphis  or  plant  lice  and  mold.  This  is  but  a  single  illustration 
of  the  several  improved  varieties  which  have  arisen  spon- 
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taneously  and  luckily  attracted  the  attention  of  a  keen  ob 
server  who  saw  in  them  much  of  promise  for  the  future. 
Every  year  these  variations  are  occurring  in  almost  every  hop 
yard.  Probably  the  vast  majority  of  them  are  only  small 
fluctuations  and  hence  pass  unnoticed.  On  the  other  hand, 
the  significance  of  these  modifications  is  practically  unrealized 
by  hop  growers,  although  there  are  a  few  scattered  cases  in 
this  country  in  which  a  successful  selection  of  new  forms  has 
been  made.  A  few  years  ago  such  a  selection  was  made  by 
Mr.  0.  II.  Curtis,  of  Waterville,  New  York,  and  the  new  sort 
is  being  tested  and  propagated  in  his  hop  yards. 

The  extension  of  the  idea  of  selection  among  the  hop  grow¬ 
ers  can  not  be  accomplished  by  an  academic  presentation  through 
the  medium  of  the  agricultural  journal  or  other  avenue  of  pub¬ 
lication  alone.  Field  demonstration  of  principles  and  results 
to  be  attained  in  various  parts  of  the  hop  growing  sections  will 
be  the  surest  method  of  enlisting  the  sympathies  of  the  grower 
and  directing  his  energies  into  a  channel  from  which  may  flow 
a  stream  of  results  beneficial  to  the  industry. 

A  consideration  of  the  advantages  to  be  gained  through  the 
process  of  selection  of  superior  individuals  must  naturally  take 
into  account  the  important  subject  of  the  breeding  of  pure 
races,  with  which  it  is  closely  allied.  The  recent  expositions 
of  the  methods  of  Dr.  Nilsson  and  the  splendid  results  which 
he  has  achieved  in  the  production  of  new  races  of  cereals  has 
given  a  great  impetus  to  movements  for  the  production  of 
better  and  purer  races  of  cultivated  plants  in  the  United  States. 

Because  of  certain  natural  characteristics  the  hop  is  a  plant 
particularly  well  adapted  to  the  purposes  of  the  plant  breeder. 
The  male  and  female  flowers  are  borne  on  separate  individuals, 
the  latter  alone  forming  the  hops  of  commerce.  The  pollen 
from  the  male  flowers  is  carried  about  by  the  wind  or  by  in¬ 
sects  so  that  in  a  yard  where  both  male  and  female  plants 
occur,  indiscriminate  hybridizing  will  take  place  naturally. 
The  seeds  produced  as  a  result  of  this  crossing  will,  when  sown, 
give  rise  to  seedlings  which  are  strongly  predisposed  to  vari¬ 
ation,  in  fact  they  manifest  this  tendency  to  so  great  a  degree 
t  hat  the  hop  grower  rarely  resorts  to  seed  propagation  to  secure 
new  plants.  Other  disadvantages  of  this  method  lie  in  the  fact 
that  approximately  half  of  the  seedlings  will  be  males  and 
hence  useless  for  commercial  purposes,  and  that  three  years  at 
least  are  required  to  bring  the  plants  into  full  bearing. 
Ordinarily,  therefore,  the  hop  is  propagated  vegetatively  by 
root  cuttings,  by  which  means  relative  stability  and  uniformity 
of  the  new  plants  are  secured,  and  the  characteristics  and 
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qualities  of  the  mother-plant  are  transmitted  with  but  little 
change. 

The  great  variationSoccurring  among  the  seedlings  of  any 
common  variety  of  hops  indicate  that  the  variety  in  question  is 
a  mixture  of  many  elementary  and  different  types  which  differ 
as  to  their  botanical  marks  and  economic  qualities.  If  these 
types  are  selected  and  propagated  they  will  remain  constant, 
thus  forming  new  and  pure  races.  In  the  seedlings  are  mingled 
characters  derived  from  both  male  and  female  parents,  some  of 
which  are  dominant  and  give  to  the  plant  the  pecular  marks  or 
qualities  which  distinguish  it  from  others.  Other  parental 
characters  are  latent  or  recessive  and  do  not  visibly  affect  the 
appearance  of  the  seedlings  but  will  become  manifest  in  a  por¬ 
tion  of  its  progeny.  Upon  the  observation  of  these  facts  the 
method  for  obtaining  pure  pedigreed  races  is  founded.  By  such 
races  are  meant  those  which  have  sprung  from  a  single  seed 
and  in  which  by  careful  selection  for  a  term  of  years  all  indi¬ 
viduals  which  did  not  11  breed  true,”  i.  e.,  transmit  the  parental 
characters  unchanged,  were  rejected  and  destroyed.  With  the 
hop,  when  a  pure  race  is  once  secured,  it  is  easily  maintained, 
since  vegetative  propagation  is  the  rule,  following  which  vari¬ 
ation  is  very  restricted. 

Through  the  discovery  of  Mendel  and  the  brilliant  experi¬ 
ments  of  De  Vries  the  laws  of  nature  respecting  the  variation 
of  which  plants  are  capable  are  now  in  some  measure  under¬ 
stood,  and  their  intelligent  application  is  yearly  increasing  the 
importance  and  value  of  agricultural  crops.  The  production  of 
new  races  by  hybridizing  or  cross-breeding  and  the  possibilities 
for  improvement  which  lie  therein  are  beginning  to  receive  the 
attention  which  their  merit  deserves.  By  this  means  a  com¬ 
posite  breeding  can  be  effected  whereby  the  desirable  qualities 
of  two  or  more  individuals  may  be  united  in  one  plant.  Thus 
in  the  case  of  the  hop  there  is  no  apparent  reason  why  the 
quality  of  fine  aroma  can  not  be  combined  with  that  of  heavy 
bearing,  earliness  of  ripening  with  richness  of  resins,  or  mild 
and  pleasant  bitter,  good  flavor  and  yield  with  disease  insist¬ 
ence.  Some  of  the  qualities  are  purely  morphological .  as  growth, 
yield,  size  of  cones,  etc^J^nxTmore  properly  termed  chemical. 
It  is  no  doubt  futile  to  attempt  to  produce  a  plant  which  shall 
have  all  these  characters  developed  to  the  highest  degree,  yet 
some  of  the  most  valuable  of  Burbank’s  productions  have  been 
secured  by  uniting  in  one  plant,  through  repeated  hybridiz¬ 
ations,  the  superior  qualities  of  a  number  of  selected  ancestors. 
Numerous  other  investigators  have  found  that  hybrids  often 
excel  both  parents  in  the  vigor  of  their  growth  and  the  abund- 
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ance  of  their  flowering.  At  all  events  the  union  of  characters 
which  are  correlated,  that  is  those  whose  variation  becomes  the 
prinfy&y  cause  for  the  variation  of  another  character,  may  be 
brought  about  within  certain  limits,  and  plants  •produced  which 
will  combine  quality  with  quantity  of  production  to  a  very 
favorable  degree. 

Experiments  with  the  cereals  and  other  agricultural  crops 
have  shown  that  some  varieties  are  much  better  adapted  to 
certain  localities  than  others }  and  that  the  converse  also  is  true. 
It  is,  therefore,  very  desirable  to  make  a  careful  study  of  the 
suitability  of  each  of  the  leading  varieties  of  hops  for  the 
various  conditions  of  climate,  soil  and  culture  in  the  various 
hop  producing  areas.  Not  only  do  the  varieties  vary  in  adapt¬ 
ability  to  various  localities  hut  strains  offices  within  the 
variety  show  important  differences  in  this  respect.  Frequently 
when  cuttings  are  taken  from  one  situation  to  another  with 
different  physical  conditions  the  new  plants  springing  therefrom 
are  so  changed  in  appearance  from  the  mother  plants  that  their 
relationship  would  not  be  suspected.  The  characteristic  time  of 
ripening  and  the  yield,  howeveiq  remain  practically  unchanged. 
This  indicates  that  these  characters  are  hereditary  and  trans- 
mittable,  and  that  those  which  have  undergone  modifications  in 
the  new  situation  are  probably  environmental  and  subject  to 
change  whenever  there  is  variation  in  the  physical  surround¬ 
ings.  After  a  plant  has,been  cultivated  for  a  number  of  years 
under  a  constant  set  of  conditions  it  becomes  adapted  thereto 
and  a  minimum  of  variation  may  he  expected,  but  when  the 
plant  or  its  offspring  are  placed  under  different  conditions  some 
modification  more  or  less  desirable  is  quite  certain  to  follow. 
The  change  may  even  be  harmful  to  the  well  being  of  the  plant 
in  which  case  it  frequently  becomes  manifest  in  loss  of  vigor  or 
productiveness.  That  these  factors  have  not  been  considered 
in  hop  culture  is  evident  from  the  current  practice  of  indiscrim¬ 
inate  distribution  of  cuttings  without  regard  to  variety,  con¬ 
ditions  under  which  grown  or  suitability  of  the  new  surround¬ 
ings  for  the  development  of  strong  and  vigorous  plants. 

The  improvement  of  the  standard  of  our  domestic  hop  by 
the  importation  of  cuttings  from  abroad,  except  for  the  purpose 
of  obtaining  new  and  superior  strains  to  use  in  cross  breeding, 
seems,  therefore,  to  be  impracticable.  Consequently  the  most 
feasible  method  of  increasing  the  merit  of  our  American  hop 
will  be  the  origination  of  improved  domestic  varieties.  A  large 
proportion  of  our  common  fruits,  vegetables  and  grains  were 
formerly  of  foreign  origin,  but,  either  through  divergence  of 
form  through  conditions  of  environment  or  the  production  of 
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new  varieties  by  seedings  from  the  original  stocks,  the  number 
of  domestic  varieties  is  now  very  great.  Advantage  may  well 
be  taken  ot  the  valuable  data  won  through  long  experience 
with  other  agricultural  crops,  and  the  general  principles  de¬ 
rived  therefrom  must  be  given  due  consideration  in  any  attempt 
to  ameliorate  our  domestic  hop. 

Mention  has  already  been  made  of  the  fact  that  for  the 
private  individual  there  is  little  incentive  to  undertake  the 
improvement  of  the  hop  by  cross-breeding  because  of  the  pre¬ 
sent  conditions  of  methods  of  valuation,  and  the  poor  prospect 
of  a  direct  and  immediate  financial  return.  It  is  because  the 
improvement  of  the  hop  has  been  almost  entirely  left  to  private 
enterprise  that  so  little  progress  has  been  made.  But  the 
matter  is  of  such  importance  that  it  should  not  be  left  to 
private  interests  to  carry  out  this  work  if  it  is  to  progress  as 
rapidly  as  the  economic  interests  of  those  dependent  upon  hop 
production  demands.  Associations  and  societies  whose  pro¬ 
fessional  or  business  interest  bears  upon  hop  culture  should 
share  in  this  work  and  participate  actively  in  it.  The  re¬ 
sources  of  the  state  should  be  drawn  upon,  and  the  facilities  of 
the  Experiment  Stations  and  Agricultural  Colleges  utilized  to 
the  fullest  extent.  In  order  to  state  the  position  of  the 
National  Government  with  respect  to  this  work,  and  to  give 
some  idea  of  the  part  of  the  work  which  it  is  best  fitted  to 
assume,  the  following  paragraph  from  a  recent  paper  by  Hon. 
W.  M.  Hays,  *)  Assistant  Secretary  of  Agriculture,  is  here 
inserted. 

*)  American  Breeders’  Association  vol.  1,  pp.  19^200 

“The  National  Department  of  Agriculture  can 
appropriately  take  a  leading  place  in  making  the 
necessary  theoretical  investigations  of  the  gene¬ 
ral  facts  and  the  theory  of  heredity  and  the 
breeding  of  plants  and  animals.  It  can  also  aid 
the  research  stations,  and  the  cooperative  asso¬ 
ciations,  also  firms  and  private  individuals  in 
their  work  of  variety  and  breed  improvement  and 
breed  formation.  In  fact,  it  can  properly  become 
more  and  more  a  great  clearing  house  in  which 
cooperation  of  groups)  of  the  various  agencies 
named  can  operate.  By  putting  Federal  money 
behind  plans  of  cooperation  devised  by  workers 
in  this  central  deprrtment,  and  by  other  persons, 
it  can  greatly  aid  in  inaugurating  cooperative 
enterprises  which  in  the  aggregate  will  be  both 
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extensive  and  most  efficient.  It  can  be  a  center 
of  information  of  means,  of  general  helpful  ad¬ 
ministration,  and  of  actual  productive  work. 

The  field  is  so  broad  that  all  available  agencies 
should  be  built  up,  supported  and  made  promin¬ 
ent  each  in  its  own  field.” 

There  has  now  been  pointed  out  the  opportunity  for  improv¬ 
ing  our  domestic  hops  by  curing  at  lower  temperatures,  by  a 
study  of  the  nature  and  conditions  of  resin  formation,  by  the 
breeding  of  disease-resistant  races,  by  selection  of  the  best  and 
most  productive  types  and  by  the  breeding  of  pure  and  pedi¬ 
greed  races.  The  ground  has  been  gone  over  already  in  a 
preliminary  way,  plans  are  formulated  and  the  foundations  are 
laid  for  work  along  these  lines.  Its  development  in  the  future 
will  depend  upon  the  funds  provided  for  it,  and  upon  the  co¬ 
operation  and  support  offered  by  those  whom  this  work  is 
designed  to  benefit. 
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THE  NECESSITY  FOR  NEW  STANDARDS  OF 

hop  valuation: 


INTRODUCTION. 

Notwithstanding  the  fact  that  the  desirability  of  a  definite  standard 
for  judging  the  quality  of  hops  has  long  been  recognized,  certain 
practical  considerations  have  thus  far  prevented  its  realization.  Not 
the  least  among  these  has  been  the  existence  of  a  wide  difference  of 
opinion  as  to  what  constitutes  quality  and  as  to  the  nature  and  desir¬ 
able  amount  of  the  various  constituents  of  a  strictly  high-grade  hop. 
Partly  because  of  the  prevailing  uncertainty  as  regards  the  basis  of 
quality  and  in  part  because  of  the  advantage  which  a  long-established 
product  in  one  location  usually  has  over  the  same  product  from  a 
new  region,  many  consumers  practically  lay  aside  all  other  con¬ 
siderations  and  buy  on  the  basis  of  geographical  origin. 

A  careful  examination  of  representative  crops  of  hops  in  the  vari¬ 
ous  hop-growing  regions  can  but  lead  to  the  conclusion  that  a  judg¬ 
ment  as  to  quality  based  on  origin  alone  must  in  many  cases  result 
in  a  disadvantage  to  the  consumer  and  in  many  others  operate  to  the 
disadvantage  of  the  producer.  The  difference  in  the  quality  of  hops 
produced  on  farms  situated  only  a  few  miles  apart  may  be  far  greater 
than  that  between  certain  selected  grades  from  two  or  more  regions 
widely  separated.  There  is  strong  ground  for  the  opinion  that  this 

0  In  connection  with  investigations  on  American  hop  growing  and  handling, 
it  has  become  apparent  that  there  is  a  great  lack  of  uniformity  in  methods' 
used  by  American  hop  buyers  in  reaching  a  basis  of  valuation  of  the  product. 
Some  buyers  adopt  geographical  origin  as  the  important  criterion ;  others  the 
aromatic  qualities ;  others  the  appearance  chiefly ;  while  still  others  accept 
various  combinations  of  these  qualities.  Hence  for  this  important  agricultural 
product  there  is  no  generally  recognized  basis  for  determining  real  merit.  This 
is  due  to  a  variety  of  conditions  which  can  not  be  discussed  here.  The  desir¬ 
ability  of  reaching  some  common  ground  of  action  is  recognized  by  many  not 
only  in  America,  but  also  in  Europe.  The  accompanying  paper  written  by 
Dr.  W.  W.  Stockberger,  Pharmacognosist,  under  the  direction  of  Dr.  Rodney 
II.  True,  Physiologist  in  Charge  of  Drug-Plant  Investigations,  is  presented  in 
the  hope  that  it  may  aid  in  bringing  order  into  this  phase  of  the  hop  situ¬ 
ation. — B.  T.  Galloway,  Chief  of  Bureau. 
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NEW  STANDARDS  OF  HOP  VALUATION. 


fact  is  well  known  to  the  hop  trade,  since  the  reported  sales  of  hops 
from  certain  districts  bearing  a  favorable  reputation  may  be  several 
times  greater  than  the  production  therein.  Hops  which  would  be 
rated  of  poor  quality  if  their  origin  were  known  may  obtain  very 
favorable  consideration  when  represented  as  coming  from  a  locality 
which  has  a  reputation  for  hops  of  fine  quality. 

Through  long  experience  a  considerable  degree  of  skill  may  be 
acquired  in  the  discernment  of  the  probable  origin  of  a  sample  of 
hops.  Some  even  claim  the  ability  to  tell  from  an  inspection  of  the 
sample  the  exact  section  or  river  valley  in  which  the  hops  were  pro¬ 
duced.  This  they  may  succeed  in  doing  at  times  in  the  case  of  the 
poorer  grades  or  when  there  is  present  a  secondary  factor  due  to 
some  peculiarity  in  the  method  of  curing  or  in  the  manner  of  prepa¬ 
ration,  but  they  can  not  generally  succeed,  as  such  judgment,  based 
merely  on  the  marks  of  superficial  resemblance,  can  at  the  most  be 
only  guesswork.  The  extravagance  of  these  claims  was  amply  dem¬ 
onstrated  in  a  case  that  came  under  the  personal  observation  of  the 
writer.  A  man  who  has  had  a  wide  experience  in  the  hop  industry 
extending  over  many  years  made  up  in  a  uniform  manner  a  series 
of  samples  of  hops  from  the  principal  hop-growing  sections  of  the 
United  States.  The  samples  were  all  of  fair  quality  and  in  their 
selection  marked  physical  deficiencies  were  purposely  avoided.  These 
samples  were  then  marked  with  a  cipher  and  submitted  in  turn  to  a 
number  of  expert  judges  of  hops.  Not  one  was  able  to  identify  the 
samples  correctly.  Moreover,  the  man  who  prepared  these  samples 
could  not  place  them  correctly  without  the  cipher.  This  and  other 
similar  experiences  indicate  clearly  that  too  much  emphasis  is  laid 
on  geographical  origin  as  a  criterion  of  quality  in  hops. 

PRESENT  METHODS  OF  VALUATION. 

Almost  without  exception  the  producer  sells  hops  on  the  basis  of 
an  empirical  physical  examination,  but  the  consumer  who  purchases 
his  supply  from  a  dealer  or  broker  may  subject  his  samples  to  chemical 
as  well  as  to  physical  examination.  The  points  which  are  considered 
in  estimating  quality  are  numerous  and  vary  considerably  according 
to  individual  ideas.  The  more  important  of  these  are:  Aroma  or 
flavor,  color,  amount  of  lupulin,  “  richness  ”  or  “  fatness,'5  curing, 
picking  condition,  freedom  from  leaves  and  stems,  etc.,  freedom  from 
mold  and  insects,  amount  of  broken  hops,  quantity  of  seeds  present, 
maturity,  softness  of  texture,  silkiness,  stickiness  or  oiliness,  flakiness, 
size  of  the  cones,  degree. of  sulphuring,  and  “  feel.” 

Certain  features,  as,  for  example,  the  presence  of  leaves  and  stems, 
mold,  insects,  lack  of  lupulin,  broken  hops,  and  musty  or  sour  smell, 
are  generally  considered  as  detrimental  to  quality  and  are  usually  to 
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be  readily  determined  by  inspection.  The  relation  which  such  cliar- 
I  acteristics  as  aroma,  color,  size  of  cones,  etc.,  bear  to  quality  depends 
entirely  on  individual  preference  and  is  not  determined  by  any  par¬ 
ticular  standard.  The  judgment  is  formed  from  the  impressions 
;  made  by  the  hop  upon  the  senses  of  sight,  smell,  and  touch,  and 
hence  gives  no  quantitative  measure  of  the  characteristics  of  the  hop. 

In  Germany  a  nearer  approach  has  been  made  to  a  uniform  method 
i  by  the  adoption  of  schedules  or  score  cards  which  attach  relative 
:  values  to  certain  characteristics.  The  following  is  the  schedule  by 
which  hops  were  rated  at  the  sixth  exhibition  of  the  brewing  barley 
and  hops  of  Baden,  held  at  Augustenberg  in  October,  1007 : 


'  Development  of  the  cones. 

Quality 
and  quan¬ 
tity  of 
lupulin. 

Aroma. 

Color. 

Picking. 

Drying. 

Sorting. 

Total  num¬ 
ber  of 
points.^ 

Number  of  points  considered  in  rating. 

5. 

5. 

5. 

3. 

3. 

3. 

3. 

“  Total  points  possible,  27. 


Many  other  similar  schemes  have  been  proposed,  but  in  the  end  they 
all  depend  upon  individual  taste  or  preference. 

Far  less  importance  is  apparently  attached  to  chemical  analysis 
as  a  means  of  determining  quality.  When  this  method  is  employed 
it  is  customary  to  determine  only  such  constituents  as  are  regarded 
lof  greatest  importance.  Some  consider  the  hard  and  soft  resins  of 
■  greatest  importance  in  the  measure  of  quality  and  hold  that  in  a 
good  sample  the  soft  resins  should  be  not  less  than  three  times  greater 
in  quantity  than  the  hard  resins;  some  place  more  weight  upon  the 
tannin  content ;  others  regard  the  proportions  in  which  such  mineral 
constituents  as  potassium,  lime,  and  magnesium  occur  in  the  ash  as 
an  index  to  the  qualit}^  of  the  hop.  It  thus  appears  that  the  chemical 
estimate  of  quality  is  in  as  great  a  state  of  uncertainty  as  the  physical 
examination,  owing  to  the  lack  of  agreement  as  to  the  relative  im¬ 
portance  of  the  constituents  determined  by  this  method. 

DEFICIENCIES  OF  EXISTING  METHODS. 

The  greatest  defect  in  the  method  of  physical  examination  lies  in 
the  fact  that  it  is  incapable  of  exact  application.  The  relative  value 
attached  to  the  various  points  taken  into  consideration  will  differ 
naterially  with  various  individuals.  Although  so  much  importance 

I  s  attached  to  the  aroma  that  with  many  persons  it  is  the  ultimate 
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test  of  quality,  yet  it  can  give  no  very  accurate  information  as  to 
intrinsic  value. 

It  has  been  definitely  proved  that  in  many  cases  certain  subcon¬ 
scious  factors  influence  the  estimation  of  aroma  and  the  other  con¬ 
stituents  of  the  hop.  The  chief  of  these  is  geographical  origin,  to 
which  reference  has  been  made.  Another  is  the  presence  or  absence 
of  some  familiar  physical  character  which  may  bear  no  relation  to 
intrinsic  value,  but  nevertheless  affects  the  judgment.  This  conclusion 
was  forced  upon  the  writer  by  the  following  experiment  made  several 
years  ago  when  in  the  hop  fields  of  California.  In  this  experiment 
a  large  basket  was  filled  with  hops  from  the  drying  floor  of  a  kiln 
newly  filled  with  fresh  hops  from  the  field  before  either  heat  or 
sulphur  had  been  applied.  These  hops  were  spread  out  on  the  floor 
of  a  room,  where,  protected  from  the  sun,  they  were  allowed  to  dry. 
After  tlie  hops  on  the  kiln  floor  had  been  dried  in  the  usual  manner 
by  the  application  of  heat  and  sulphur  fumes  the  basket  was  again 
filled  from  the  kiln  floor,  this  time  with  dried  hops  selected  from  the  , 
same  part  of  the  kiln  that  had  furnished  the  first  sample.  These  two 
samples  were,  therefore,  practically  identical  in  every  respect  except 
in  the  method  of  drying.  The  quantity  of  resins  was  determined  in 
a  portion  of  each  sample  and  the  hops  which  had  been  dried  on  the 
kiln  were  found  to  contain  less  soft  resin  than  those  which  had  dried 
naturally  on  the  floor  of  the  room.  Small  hand  samples  of  each  lot 
were  also  prepared  and  submitted  to  four  expert  judges  of  hops  who 
were  ignorant  of  their  origin  and  method  of  preparation.  Two  of 
these  judges  pronounced  the  kiln-dried  sample  superior  to  the  one 
dried  on  the  floor;  two  considered  the  floor-dried  sample  superior  to 
the  one  dried  on  the  kiln. 

The  experience  just  related  affords  a  splendid  illustration  of  the 
workings  of  the  present  method  of  valuation  and  of  the  great  part 
played  by  preconceived  ideas  of  merit.  It  is  also  of  much  interest 
to  study  the  opinions  held  with  regard  to  German  or  Bohemian  hops, 
which  have  long  enjoyed  the  reputation  of  great  superiority  over 
those  produced  in  the  United  States  because  of  the  specially  fine 
aroma  ascribed  to  them.  It  is  apparent,  however,  that  the  relation¬ 
ship  of  the  aroma  to  the  other  constituents  has  never  been  fully 
determined,  but  differences  in  aroma  have  been  assumed  to  be  qualita¬ 
tive  and  indicative  of  wide  differences  in  composition.  There  is  evi¬ 
dence  for  believing  that  differences  in  aroma  are  largely  quantitative 
and  that  this  factor  is  not  necessarily  a  criterion  of  quality  in  the 
hop.  The  chaotic  condition  of  existing  ideas  with  respect  to  hop 
aroma  and  quality  and  the  necessity  for  their  thorough  revision  is 
further  illustrated  by  the  following  opinions,  each  from  a  different 
specialist  in  the  use  or  judgment  of  hops. 

[o-ir.  3:j] 
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Saaz  hops  are  best. 

The  idea  of  the  superiority  of  the  foreign  hop  is  largely  a  matter  of  prejudice. 

German  hops  are  unquestionably  best. 

Kent  hops  are  the  finest ;  they  are  better  than  the  German. 

The  Wisconsin  hops  are  as  good  as  the  German. 

German  hops  are  best  because  of  their  fine  aroma.  A  pound  of  German  hops 
is  worth  3  pounds  of  American. 

The  best  New  York  hops  are  practically  as  good  as  the  German. 

A  shrewd  dealer  can  sell  anything  that  looks  like  a  hop. 

Since  hops  of  different  geographical  origin  have  different  flavors,  naturally 
individual  preferences  become  established. 

The  present  method  of  judging  hops  is  a  very  doubtful  one;  prejudice  or 
taste  plays  the  larger  part. 

Pacific  coast  hops  are  stronger  in  preservative  resin  than  English  hops. 

American  hops  can  never  equal  the  German,  but  they  can  be  greatly  improved. 

So  far  as  general  quality  is  concerned,  if  New  York  hops  were  as'  carefully 
picked  and  handled  as  the  foreign  hops  they  would  equal  the  German  in  quality. 

Differences  between  American,  English,  and  German  hops  are  almost  entirely 
a  question  of  flavor. 

German  hops  have  much  more  lupulin  than  the  American. 

There  is  a  wide  difference  in  the  quality  of  German  hops.  New  York  hops 
grown  from  German  roots  are  better  than  the  poorer  grades  of  German  hops. 

Quality  really  does  not  amount  to  much.  Salesmanship  rather  than  quality 
counts.  Hops  are  frequently  bought  as  one  kind  and  sold  as  another. 

Pacific  coast  hops  contain  more  lupulin  than  foreign  hops. 

English  hops  are  superior  to  the  German  hops.  The  superior  flavor  ascribed 
to  the  German  hop  is  chiefly  a  question  of  preference. 

German  hops  have  a  superior  flavor  but  are  not  so  superior  to  the  American 
hops  as  has  been  generally  supposed. 

The  best  Pacific  coast  hops  are  as  good  as  the  German  or  Bohemian  hops. 

The  uncertainty  of  the  results  of  physical  examination  and  the 
difficulty  of  determining  quality  in  hops  by  inspection  has  been  long 
recognized  in  Germany,  where  many  safeguards  have  been  adopted 
to  secure  authenticity  in  the  representation  of  the  origin  of  their  hops. 
That  the  hop  trade  recognizes  and  plays  upon  these  prejudices  is 
shown  by  the  following  statements  of  Emanuel  Gross : a 

It  is  justly  alleged  against  certain  dealers  that  they  falsify  the  origin  of  their 
hops.  *  *  *  A  prominent  part  is  now  played  by  the  numerous  associations 

for  securing  a  proper  guaranty  of  the  origin  of  hop  parcels.  Certain  unscrupu¬ 
lous  dealers  have  made  fortunes  by  falsifications  of  this  nature,  viz,  buying 
small  quantities  of,  say,  fine  Saaz  hops,  mixing  them  with  larger  amounts  of 
hops  from  other  districts  *  *  *  and  selling  the  whole  as  Saaz-hops. 

The  regulations  existing  in  Germany  and  Austria  under  which 
packages  of  hops  are  sealed,  and  accompanied  by  a  certificate  in  order 
that  their  origin  may  be  guaranteed  in  the  interests  of  both  growers 
and  consumers,  and  the  requirement  in  England  that  hops  must  be 
branded  with  the  name  and  address  of  the  grower,  appear  to  indicate 
a  widespread  inability  on  the  part  of  consumers  to  judge  the  quality 
of  hops. 
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NECESSITY  FOR  NEW  STANDARDS. 

Any  rational  plan  for  the  improvement  of  a  crop  requires  a  definite 
standard  of  quality  or  value  by  which  deficiencies  can  be  measured 
and  from  which  clear  ideas  respecting  the  lines  along  which  improve¬ 
ment  is  desirable  can  be  readily  obtained.  The  lack  of  high  stand¬ 
ards  has  too  often  led  to  specialization  on  the  feature  of  yield  alone, 
and  the  consequent  neglect  of  other  factors  has  tended  to  reduce 
rather  than  to  improve  the  quality.  Instead  of  choosing  varieties 
which  produce  hops  of  fine  quality,  growers  have  selected  those  which 
give  the  highest  yield,  believing  that  the  lower  price  received  for  the 
poorer  quality  was  more  than  compensated  by  the  increased  yield 
received  over  the  better  varieties.  There  is  no  doubt  that  the  unre¬ 
liable  and  inefficient  methods  of  judging  quality  largely  in  vogue 
to-day  furnish  at  least  a  partial  justification  for  this  assumption. 

The  disastrous  prices  which  have  prevailed  for  several  years  and 
the  apparent  gradual  decline  in  the  world’s  consumption  of  hops 
should  clearly  impress  upon  hop  growers  the  desirability  of  better 
methods  of  culture  and  necessity  for  high  and  definite  standards  of 
quality.  When,  as  is  the  case  at  present,  the  world’s  production  ex¬ 
ceeds  its  consumption,  consumers  will  be  hard  to  please  and  they  can 
demand  and  secure  the  better  grades  of  hops.  For  the  poorer  grades 
no  market  can  be  found  that  will  return  a  profit  to  the  producer. 

For  a  number  of  years  the  American  hop  crop  exceeded  home  de¬ 
mands,  and  under  these  conditions  the  usual  practice  has  been  to 
seek  an  outlet  for  the  American  surplus  abroad.  In  the  foreign  mar¬ 
kets  American  hops  have  come  into  competition  with  the  hops  pro¬ 
duced  in  other  countries  and  are  judged  by  the  standards  of  quality 
which  prevail  there.  The  success,  therefore,  which  American  hops 
attain  abroad  will  be  conditioned  by  the  degree  to  which  they  meet 
the  foreign  standards  of  requirement.  Whether  these  standards  are 
right  or  wrong,  the  fact  remains  that  they  are  firmly  established  and 
therefore  warrant  the  careful  consideration  of  the  American  grower. 

Owing  to  increased  production  in  Germany  and  Austria  there  have 
been  heavy  exports  from  these  countries  to  the  United  States  during 
the  past  four  years.  The  resulting  competition  has  been  unfavorable 
to  American  hops  because  of  the  reputation  for  better  quality  which 
the  imported  hops  enjoy.  To  many  persons  the  characteristics  of  the 
imported  hop  form  a  standard  with  which  all  other  hops  are  com¬ 
pared.  This  is  an  arbitrary  assumption,  which  fails  to  consider  that 
there  are  wide  differences  in  the  quality  of  imported  hops,  and  which 
determines  quality  largely  on  the  basis  of  geographical  origin,  with¬ 
out  reference  to  intrinsic  merit.  When  the  various  local  and  sea¬ 
sonal  factors  which  influence  quality  are  taken  into  account,  it  will 
be  seen  that  present  methods  are  inadequate  for  the  determination  of 
the  variation  in  the  hop  constituents. 

[CIr.  3:5] 
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It  seems,  however,  that  a  careful  and  unbiased  comparative  study 
of  the  nature  and  quantitative  relations  of  the  constituents. of  Amer¬ 
ican  and  European  hops  has  never  been  made  with  the  view  of  secur¬ 
ing  a  definite  basis  for  a  standard  of  valuation.  A  great  deal  of 
work  has  been  done  on  the  constituents  of  hops,  but  so  far  no  basis 
of  agreement  has  been  reached  in  the  interpretation  of  the  relation 
of  these  constituents  to  quality  except  in  a  very  general  way. 

The  hops  produced  in  certain  regions  have  established  a  high  repu¬ 
tation  and  the  belief  is  not  infrequently  expressed  that  hops  of  fine 
quality  can  not  be  grown  elsewhere.  This  is  a  very  broad  assertion 
and  is  contrary  to  the  results  secured  with  many  other  cultivated 
plants.  A  fact  not  usually  considered  is  that  hops  from  the  same 
geographical  region  may  differ  greatly  in  aroma.  This  difference 
is  due  to  a  number  of  factors,  prominent  among  which  are,  first,  the 
variety  cultivated.  Certain  varieties  possess  a  well-defined  and  char¬ 
acteristic  aroma,  and  the  possibilities  of  variation  in  this  character¬ 
istic  through  the  crossing  of  varieties  appear  to  be  very  great. 
Second,  the  aroma  is  influenced  by  the  time  of  picking.  The  volatile 
oil  to  which  the  aroma  is  largely  due  increases  in  quantity  as  the  hop 
approaches  maturity,  and  as  a  result  fully  ripe  hops  have  a  stronger 
aroma  than  those  picked  in  an  immature  condition.  Third,  the  process 
of  drying  and  the  “  casing  ”  in  the  cooling  room  are  both  capable  of 
inducing  modifications  in  the  aroma.  These  considerations  should 
lessen  the  dependence  placed  on  origin  as  a  means  of  determining 
quality. 

Such  wide  differences  in  notions  of  quality  as  those  previously 
cited  could  not  exist  if  there  were  a  definite  standard  by  which  quality 
was  measured.  Xot  only  do  the  judgments  of  those  who  depend 
upon  physical  tests  alone  differ  widely,  but  there  is  a  wide  divergence 
in  opinion  based  on  chemical  tests  as  well.  Moreover,  it  is  well  known 
that  the  opinions  of  those  who  depend  entirely  upon  physical  ex- 
1  animation  do  not  often  agree  with  the  opinions  of  those  who  form 
their  judgments  as  a  result  of  chemical  analysis. 

It  is  essential  that  there  be  established  uniform  methods  of  mak- 
|  ing  physical  and  chemical  examinations  of  hops  just  as  there  have 
been  established  and  accepted  uniform  methods  of  examining  and 
testing  many  other  materials.  Standards  of  quality  must  be  estab¬ 
lished  also,  for  a  fair  comparative  valuation  can  be  secured  only  on 
the  basis  of  well-defined  and  universally  adopted  tests.  New  stand¬ 
ards  founded  upon  an  exact  knowledge  of  the  nature  and  relative 
worth  of  the  various  hop  constituents  are  necessary  to  prevent  un¬ 
merited  discriminations  being  made  in  the  markets  which  work  a 
hardship  to  many  American  hop  growers  and  which  impose  un¬ 
necessary  costs  upon  the  consumer. 

[Cir.  33] 
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MOVEMENT  FOR  AN  INTERNATIONAL  STANDARD. 

The  great  inconvenience  to  the  hop  trade  arising  from  the  lack 
of  a  reliable  crop-reporting  service  and  from  the  difficulty  of  obtain¬ 
ing  authentic  statistics  on  the  acreage  and  annual  production  is  ap¬ 
preciated  as  fully  in  Europe  as  in  America.  As  a  result  of  these 
conditions  a  movement  was  set  on  foot  recently  in  Germany  having 
for  its  object  the  formation  of  an  international  agreement  between 
the  hop-raising  States  of  various  countries,  under  the  terms  of  which 
a  reliable  reporting  and  statistical  service  might  be  secured.  Pur¬ 
suant  to  this  end,  at  the  International  Hops  and  Barley  Exhibition 
held  at  Berlin  in  October,  1908,  a  conference  was  called  of  all  the 
representatives  of  hop  growers  in  attendance  for  the  purpose  of 
general  discussion,  and  to  consider  the  establishment  of  an  interna¬ 
tional  bureau  of  information  regarding  the  production,  consumption, 
and  value  of  hops,  and  to  formulate  plans  of  united  action  for  the 
mutual  benefit  of  those  engaged  in  the  hop  industry. 

A  committee  was  appointed  to  work  out  the  details  of  the  plans 
suggested  at  this  conference  and  to  send  them  to  the  hop  growers’  ; 
organizations  in  the  various  countries.  It  was  also  resolved  to  call 
a  general  conference  of  representatives  of  the  growers  of  all  the  hop- 
producing  countries  to  meet  in  Bohemia  in  the  latter  part  of  August, 
1909.  It  was  further  decided  that  at  this  conference  the  establish¬ 
ment  of  an  international  standard  for  judging  the  quality  of  hops 
should  also  be  carefully  considered. 

Sufficient  reasons  have  been  advanced  to  show  that  the  adoption 
of  a  new  and  impartial  standard  of  quality  is  not  only  desirable  but 
necessary.  When  it  is  considered  that  the  favorable  reception  of 
American  hops  abroad  depends  upon  foreign  approval;  that  the 
adoption  of  an  international  standard  based  entirely  upon  European 
ideas  of  quality  without  regard  to  the  intrinsic  merits  of  American 
hops  would  operate  to  the  disadvantage  of  the  American  grower; 
and  that  American  hops  are  measured  as  to  quality  in  their  home 
markets  by  a  standard  of  excellence  based  upon  the  features  of  hops 
imported  from  the  German  Empire,  it  seems  that  the  hop  growers 
of  the  United  States  should  not  fail  to  avail  themselves  of  the  op¬ 
portunity  to  send  to  this  conference  duly  authorized  and  qualified 
representatives,  who  should  aim  to  secure  more  favorable  considera¬ 
tion  of  the  qualities  of  American  hops.  Every  effort  should  be  made 
to  bring  about  the  thorough  revision  of  the  methods  of  hop  valuation 
and  to  secure  the  reinvestigation  of  hop  constituents  as  a  step  pre¬ 
liminary  to  the  fixing  of  an  international  standard,  which  should  be 
based  on  intrinsic  value  without  reference  to  other  factors. 

The  objection  may  be  urged  that  the  American  representatives 
would  be  so  outnumbered  in  a  conference  to  be  held  abroad  that  their 
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views  would  not  receive  full  consideration,  and  that  it  were  better, 
therefore,  to  take  no  part  in  the  movement.  On  the  other  hand,  no 
international  standard  could  be  adopted  except  with  the  accord  of 
all  the  representatives,  and  a  strong  presentation  of  the  necessity  for 
a  broader  and  more  thorough  basis  of  hop  valuation  could  not  be 
ignored.  Such  action  should  lead  to  the  clarification  of  ideas  re¬ 
specting  the  quality  of  hops. 

Approved : 

James  AY  ILSON, 

Secretary  of  Agriculture. 

Washington,  D.  C.,  May  13 ,  1909. 
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SITUATION  WITH  RESPECT  TO  ARSENIC  IN  HOPS. 

At  times  the  detection  of  minute  traces  of  arsenic  in  shipments  of 
American  hops  exported  to  foreign  countries  has  led  to  their  rejection 
by  prospective  purchasers.  The  loss  sustained  in  such  cases  is 
borne  by  the  exporter;  consequently  American  growers,  who  sell  as  a 
rule  to  local  buyers  only,  do  not  realize  fully  the  extent  to  which  the 
salability  of  American  hops  on  foreign  markets  may  be  affected 
unfavorably  by  an  occasional  contaminated  shipment. 

The  profitableness  of  hop  production  in  the  United  States  is  deter¬ 
mined  practically  by  the  extent  of  the  foreign  demand  for  the  crop 
surplus  in  excess  of  the  requirements  for  domestic  consumption. 
Any  impairment  of  the  quality  of  American  hops,  whether  definitely 
proved  or  only  suspected  by  foreign  consumers,  lessens  the  chances 
for  marketing  the  surplus  at  reasonable  prices  and  eventually  reacts 
upon  the  grower  in  a  lower  price  for  his  product.  Although  the 
probability  of  any  damage  to  the  public  health  from  arsenic  com¬ 
municated  by  hops  to  ale  or  beer  seems  very  remote,  nevertheless  the 
minute  quantity  of  arsenic  permissible  in  hops  under  some  foreign 
standards  of  purity  lays  the  grower  under  obligation  to  use  every 
reasonable  precaution  to  avoid  all  possible  sources  of  contamination. 

In  a  bulletin  published  in  1908  by  the  Bureau  of  Plant  Industry,1 
impure  sulphur  was  suggested  as  the  source  of  the  traces  of  arsenic 

1  Stockberger,  W.  W.  The  sources  of  arsenic  in  certain  samples  of  dried  hops.  In  U.  S.  Dept.  Agr., 
Bur.  Plant  Indus.  Bui.  121,  p.  41-46.  1908. 
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occasionally  found  in  American  hops,  and  hop  growers  and  handlers 
were  urged  to  avoid  the  use  of  sulphur  which  could  contaminate  the 
hops  hi  the  process  of  drying  and  curing.  Following  this  publication 
some  hop  growers  made  an  effort  to  secure  arsenic-free  sulphur,  hut 
most  of  the  growers  on  the  Pacific  coast  continued  to  use  impure 
sulphur,  with  the  result  that  each  year  hops  contaminated  with 
arsenic  have  found  their  way  into  foreign  markets.  In  the  hops 
produced  in  the  crop  year  1914  the  quantity  of  arsenic  present  was  in 
many  cases  so  much  larger  than  usual  that  some  English  consumers 
brought  the  matter  informally  to  the  attention  of  the  Bureau  of 
Plant  Industry  and  expressed  the  hope  that  American  hop  growers 
could  be  made  to  realize  the  seriousness  of  the  situation  from  the 
standpoint  of  the  foreign  purchaser. 

From  an  inquiry  made  among  the  hop  growers  of  the  Pacific  coast 
it  appeared  that  the  sulphur  in  common  use  for  bleaching  hops  was 
generally  regarded  either  as  free  from  arsenic  or  as  containing  this 
element  in  quantities  so  small  that  no  injury  would  result  from 
its  use.  The  soil,  commercial  fertilizers,  and  materials  used  in 
spraying,  rather  than  the  sulphur,  were  all  suggested  as  prob¬ 
able  sources  of  the  arsenic  hi  hops,  but  on  account  of  the  prevailing 
uncertainty  as  to  its  real  source  little  progress  apparently  was  made 
in  the  production  of  hops  of  a  quality  more  acceptable  to  the  foreign 
trade.  The  reliability  of  the  methods  used  for  the  determination  of 
small  quantities  of  arsenic  in  hops  and  similar  materials  was  questioned 
by  some  who  had  given  careful  consideration  to  the  subject.  There¬ 
fore,  the  Bureau  of  Plant  Industry  and  the  Bureau  of  Chemistry 
undertook  a  joint  investigation  in  order  to  establish  definitely  the 
source  of  the  contamination  of  the  hops.  The  field  investigation  and 
the  collection  of  samples  were  made  by  the  representative  of  the 
Bureau  of  Plant  Industry,  while  the  study  of  methods  of  analysis  and 
the  analyses  of  the  samples  collected  were  made  in  the  Bureau  of 
Chemistry. 

COLLECTION  OF  MATERIALS  FOR  EXAMINATION. 

'  1 

The  hop-producing  sections  of  Oregon  were  visited  during  the  hop 
harvest  of  1915,  and  a  carefully  selected  series  of  samples  of  both 
hops  and  sulphur  was  obtained.  Definite  information  was  in  hand 
regarding  the  origin  of  certain  bales  of  hops  of  the  crop  of  1914  which 
had  been  rejected  by  English  purchasers,  and  it  was  therefore  possi¬ 
ble  to  locate  the  particular  fields  on  which  the  hops  in  many  of  these 
bales  were  produced.  It  was  possible  also  in  some  cases  to  locate 
and  examine  the  kilns  in  which  some  of  the  rejected  hops  were  dried 
and  to  secure  samples  of  the  sulphur  used  in  their  preparation. 

Composite  samples  of  hops  from  several  fields  were  secured  by 
taking  a  few  hops  from  each  of  a  number  of  vines  in  a  field.  These 
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samples  were  collected  just  before  the  crop  was  picked  and  were 
dried  carefully  in  the  open  air,  thus  avoiding  any  possible  chance  of 
contamination  from  the  sulphur.  For  comparison  with  the  field 
samples  thus  prepared,  samples  of  the  hops  from  these  fields,  as  well 
as  samples  of  the  sulphur  used  to  bleach  them,  were  taken  at  the  kilns. 
Samples  of  kiln-dried  hops  and,  when  possible,  samples  of  the  sulphur 
used  in  bleaching  them,  were  also  secured  from  several  widely  sepa¬ 
rated  localities.  The  soils  on  which  these  hops  were  produced  varied 
from  the  alluvial  sandy  loam  along  the  river  to  the  clay  loam  of  the 
uplands  and  represented  practically  all  the  soil  types  ordinarily 
used  for  the  production  of  hops. 

Some  samples  of  Fuggle,  an  early  variety,  also  were  collected  for 
comparison  as  to  arsenic  content  with  the  later  variety  known  as 
Cluster  or  English  Cluster. 

ANALYSIS  OF  MATERIALS. 

Arsenic  was  determined  by  the  modified  Gutzeit  method,  following 
in  general  the  procedure  outlined  by  C.  R.  Smith.1  A  discussion  of 
the  method  and  of  the  reasons  for  adopting  the  exact  details  followed 
in  this  work  will  be  published  elsewhere.2  The  hops  were  treated  with 
nitric  and  sulphuric  acids  to  destroy  organic  matter.  The  sulphur 
was  treated  with  bromin 3  and  the  arsenic  separated  from  the  sul¬ 
phur  bromid  by  extraction  with  bromin  water.  In  all  cases  arsenic 
was  precipitated  as  ammonium  magnesium  arsenate  by  adding  mi- 
crocosmic  salt,  magnesia  mixture,  and  ammonia.  The  precipitate  of 
phosphate  and  arsenate  was  dissolved  in  sulphuric  or  hydrochloric 
acid,  the  arsenic  reduced  by  stannous  chlorid,  and  arsin  generated 
by  the  use  of  zinc.  The  arsin  was  allowed  to  pass  over  a  strip  of 
paper  containing  mercuric  bromid,  making  a  brown  stain,  the  length 
of  which  depended  upon  the  quantity  of  arsenic  in  the  sample. 
When  large  quantities  of  arsenic  were  present  the  arsin  was  passed 
into  a  solution  of  mercuric  chlorid;  the  precipitated  mercurous 
chlorid  was  filtered  on  ignitod  asbestos  in  a  Gooch  crucible,  dried,  and 
weighed. 

RESULTS  OF  ANALYSES. 

The  results  of  the  analyses  of  the  field  samples,  dried  in  the  sun 
without  contact  with  sulphur  fumes,  are  given  in  Table  I.  Although 
these  samples  came  from  widely  separated  yards  and  represented  two 
varieties  of  hops,  little  difference  is  shown  in  their  arsenic  content, 
which  is  uniformly  small.  The  analysis  of  samples  176,  201,  and  202, 

1  Smith,  C.  R.  The  determination  of  arsenic.  U.  S.  Dept.  Agr.,  Bur.  Chem.Cir.102, 12  p.,  2  fig.  1912. 

2  Collins,  W.  D.  C.  R.  Smith’s  method  fof  the  determination  of  arsenic  (with  special  reference  to  the 
letermination  of  arsenic  in  hops  and  in  sulphur).  Presented  at  the  meeting  of  the  Assoc.  Off.  Agr. 
'hem.,  Nov.  20-22, 1916.  (To  be  published  in  Jour.  Assoc.  Off.  Agr.  Chem.) 

3  Smith,  W.  Estimation  ofselenium  in  sulfur.  In  Jour.  Indus,  and  Engin.  Chem.,  v.  7,  no.  10,  p.  849- 

<50.  1915. 
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which  were  of  the  Fuggle  variety,  do  not  differ  essentially  from  those 
of  the  remaining  samples,  which  were  of  the  English  Cluster  variety. 

Samples  178  and  186,  taken  from  yards  which  were  not  sprayed, 
showed  practically  the  same  quantity  of  arsenic  as  the  samples  from 
yards  sprayed  with  a  solution  of  whale-oil  soap  and  quassia. 

The  quantities  of  arsenic  found  in  the  unsulphured  samples  were 
far  below  the  limit  of  0.01  grain  per  pound  (1.4  parts  per  million)  set 
in  England  by  the  Royal  Commission  on  Arsenical  Poisoning. 


Table  I. — Arsenic  in  sun-dried  unsulphured  hops  grown  at  Independence ,  Or  eg.,  in  1915. 


No. 

Source  of  sample. 

Arsenic  as  AS2O3 
(part  per  million). 

No. 

Source  of  sample. 

Arsenic  as  As203 
(part  per  million). 

176 

Yard  A . 

0.2 

196 

Yard  G . 

0.2 

177 

.  .do . 

.2 

199 

YardH . 

.2 

178 

Yard  B . . 

.2 

201 

Yard  I . 

.  1 

18") 

Yard  C . . 

.  1 

202 

. do . 

.  1 

1^6 

1 

187 

Yard  E . * . 

.  1 

Average . 

.16 

194 

Yard  F . 

.3 

The  quantities  of  arsenic  found  in  samples  of  sulphured  hops  are 
given  in  Table  II.  Where  possible,  samples  of  the  sulphur  used  in 
curing  these  hops  were  collected  and  analyzed.  The  results  of  these 
analyses  also  are  given  in  Table  II. 

Of  the  26  samples  of  kiln-dried  hops  only  four,  of  which  two  were 
duplicates,  contained  less  than  1  part  of  arsenic  per  million  parts  of 
hops.  The  average  results  show  that  whereas  unsulphured  hops 
contain  no  appreciable  quantity  of  arsenic,  hops  which  were  treated 
with  fumes  from  sulphur  having  about  100  parts  of  arsenic  (As203) 
per  million  contained  about  3  or  4  parts  of  arsenic  per  million  parts 
of  hops. 

On  account  of  the  irregularity  of  distribution  of  arsenic  in  the 
sulphur,  it  is  not  possible  to  be  sure  that  any  sample  of  hops  was 
treated  with  sulphur  of  exactly  the  composition  of  the  sample  taken 
to  represent  the  sulphur.  The  quantity  of  sulphur  used  is  also 
variable,  ranging  from  1  to  4  pounds  of  sulphur  for  25  pounds  of 
dried  hops.  Notwithstanding  all  these  chances  for  disagreement, 
the  results  in  Table  II  show  in  general  a  relation  between  the 
quantities  of  arsenic  in  the  hops  and  in  the  sulphur  used  in  curing. 
The  quantities  of  arsenic  in  the  hops  average  about  3  or  4  per  cent 
of  the  quantity  in  the  sulphur  used  in  curing.  On  this  basis  sulphur 
containing  25  or  30  parts  of  arsenic  per  million  would  on  the  average 
contaminate  hops  with  about  1  part  of  arsenic  per  million  parts 
of  hops.  If  the  arsenic  is  unevenly  distributed  through  the  sul¬ 
phur  it  is  possible  that  some  samples  of  hops  might  contain  much 
more  arsenic  than  the  quantity  which  would  correspond  to  the  arsenic 
in  the  sulphur. 
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Table  II. — Arsenic  in  kiln-dried  hops  and  in  sulphur  used  in  curing  certain  lots  of  hops 

grown  in  Oregon  in  1915. 


No. 

Source  of  sample. 

Arsenic  as 
AS2O3  (parts 
per 

million). 

No. 

Place. 

Yard,  etc. 

In 

the 

hops. 

In 

the 

sul¬ 

phur. 

195 

Independence. 

Yard  G . 

0.4 

20 

208 

229 

. do . 

Yard  G1  dupli-  . 

/  6.6 

20 

205 

233 

. do . 

Yard  G/cates. . . 

1  7.  1 

210 

198 

. do . 

Yard  H . 

5.  2 

116 

206 

ISO 

. do. . 

Yard  K . 

3.  8 

356 

209 

207 

. do . 

Yard  L . 

1.  0 

211 

224 

. do . 

Yard  M . 

6.  1 

35 

212 

'228 

. do . 

Yard  N\  dupli- 

f  1.  3 

214 

232 

. do . 

Yard  N/  cates. 

{  1.  2 

216 

'230 

. do . 

Yard  oi  dupli- 

/  1.9 

20 

218 

234 

. do . 

Yard  Of  cates. . 

l  1.9 

223 

231 

. do . 

Yard  P\  dupli- 

f  .  2 

225 

235 

. do . 

Yard  P/  cates.. 

l  -2 

204 

Brooks . 

Yard  A . 

1.  9 

Source  of  sample. 

Arsenic  as 
As203  (parts 
per 

million). 

Place. 

Yard,  etc. 

In 

the 

hops. 

In 

the 

sul¬ 

phur. 

Brooks . 

Yard  B . 

0.5 

4.2 

4. 1 
2.6 
4.5 
26.0 

3.  4 

4.4 

Springfield.... 

. do . 

Harrisburg. . . . 
. do . 

Yard  A . 

Yard  B . 

Yard  A . 

Yard  B . 

. do . 

Yard  C . 

Aurora  . . 

115 

90 

123 

116 

76 

188 

Donald . 

Yard’ A . 

2.7 
3.4 

3.8 

3.9 
4.2 

_ do . 

Yard  B . 

St.  Paul . 

Suver . 

Banks . 

Average. 

3.  93 

Analyses  of  all  the  samples  of  sulphur  collected  are  given  in  Table 
III.  With  a  few  exceptions  these  samples  were  taken  from  the  hop 
yards  and  are  representative  of  the  sulphur  used  in  curing  the  crop 
of  1915.  Three  samples  of  sulphur  used  in  curing  the  crop  of  1914  and 
two  commercial  samples  also  are  included. 

The  quantity  of  sulphur  on  hand  at  the  hop  kilns  varied  from  a 
few  hmidred  pounds  to  several  tons.  As  a  rule,  the  individual  lots 
were  far  from  uniform  in  appearance,  and  in  many  cases  several 
different  kinds  of  sulphur  seemed  to  be  present.  Some  pieces  were  of  a 
bright  lemon -yellow  color  and  others  of  various  shades  of  orange.  Some 
pieces  were  hard  and  glasslike;  others  appeared  more  crystalline  and 
crumbled  readily,  while  some  pieces  were  porous,  resembling  pumice 
in  appearance.  In  most  of  the  lots  the  sulphur  consisted  of  pieces 
of  different  sizes,  from  lumps  6  or  8  inches  across  down  to  a  fine 
powder.  This  made  sampling  difficult,  but  the  agreement  between 
the  values  obtained  for  samples  181  and  200,  which  were  taken  to 
represent  the  sulphur  in  one  lot,  indicates  that  the  samples  were  rep¬ 
resentative  of  the  various  lots  at  the  time  of  sampling. 


Table  III. — Arsenic  in  sulphur  used  for  curing  hops  grown  in  Oregon  in  1915. 


No. 

Source  of  sample. 

Arsenic 
as  AsjOs 
(parts  per 
million). 

No. 

Place. 

Y ard,  etc. 

182 

Independence. . . 

Yard  B . 

04 

213 

191 

. do . 

Yard  F  (1915)... 

197 

215 

192 

. do . 

Yard  F  (1914)... 

170 

217 

197 

.  .do  . 

Yard  H . 

116 

219 

179 

. do . 

Yard  K  (1915)... 

66 

220 

181 

. do . 

Yard  K) 

{  356 

222 

(1914)  [dupli- 

226 

200 

. do . 

YardK|  cates. 

1  329 

190 

221 

.  .do  . 

(1914)| 

Yard  M . 

l 

35 

227 

193 

Yard  O . 

20 

989 

. do.. . 

Y ard  R . 

141 

Source  of  sample. 

Arsenic 
as  As20;j 
(parts  per 
million). 

Place. 

Y ard,  etc. 

Aurora . 

115 

Donald . 

Yard  A . 

90 

. .  .do . 

Yard  B . 

123 

St.  Paul . 

116 

Brooks . 

Yard  B . 

4.4 

Suver . 

76 

Banks . 

188 

Independence. . . 

Commercial 

sample . 

3.6 

Portland . 

Dealer's  sample. 

7.1 

Average. . . . 

116.7 
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From  two  samples  of  sulphur  several  pieces  of  different  appearance 
were  picked  out,  ground,  and  analyzed  for  arsenic,  with  the  results 
given  in  Table  IV. 


Table  IV. — Arsenic  in  different  pieces  of  sulphur  from  the  same  field  sample. 


No. 

Sub¬ 

sample. 

Appearance. 

Arsenic 
as  AS2O3 
(parts  per 
million). 

179 

1 

Greenish  yellow . 

10 

179 

2 

Slightly  orange,  norous.. 

270 

179 

3 

More  orange  than  sub- 

sample  2 . 

100 

179 

4 

Average  of  the  sample. . . 

66 

1S8 

1 

Average  color . 

35 

188 

2 

. do . 

80 

No. 

Sub¬ 

sample. 

Appearance. 

Arsenic 
as  AS1O3 
(parts  per 
million). 

188 

3 

Lemon  yellow,  largely 
crystalline . . 

160 

188 

4 

Orange,  vitreous . 

150 

188 

5 

Lemon  yellow,  crystal¬ 
line . 

50 

188 

6 

Orange,  vitreous . 

450 

188 

7 

. do . 

300 

After  a  small  part  of  sample  179  had  been  removed  in  subsamples 
1,  2,  and  3,  the  remainder  was  ground  and  used  as  an  average  sample 
of  179  in  the  same  way  in  which  the  other  samples  of  sulphur  were 
used.  It  is  believed  that  the  average  value  of  66  parts  per  million  is 
not  appreciably  different  from  that  which  would  be  obtained  for  the 
arsenic  in  sample  179  if  no  subsamples  had  been  removed.  So  many 
subsamples  of  sample  188  were  taken  that  it  was  not  possible  to  obtain 
an  average  value  of  this  sample. 

The  results  of  analyses  of  the  subsamples  of  sample  179  indicate 
that  with  sulphur  taken  from  a  lot  containing  on  the  average  66 
parts  of  arsenic  per  million,  one  kiln  of  hops  might  be  treated  with 
fumes  from  sulphur  containing  270  parts  of  arsenic  per  million,  while 
the  next  treatment  might  be  with  sulphur  containing  only  10  parts 
of  arsenic  per  million. 

Since  only  a  small  quantity  of  sulphur  is  burned  at  one  time  in 
curing  hops,  it  is  very  probable  that  the  sulphur  used  on  a  particular 
kiln  of  hops  will  not  contain  the  same  quantity  of  arsenic  as  an 
average  sample  of  the  sulphur  on  hand. 

The  results  for  the  subsamples  of  samp.e  188  show  irregularity  of 
distribution  of  arsenic  much  like  that  in  sample  179.  The  relation 
between  the  arsenic  in  sulphur  and  in  the  hops  for  which  the  sul¬ 
phur  is  used  can  not  be  very  definite.  No  uniform  quantity  of  sul¬ 
phur  is  used  for  a  given  quantity  of  hops;  the  arsenic  is  not  uni¬ 
formly  distributed  through  the  hops  in  the  kiln  at  one  time  and  the 
arsenic  is  not  uniformly  distributed  through  the  sulphur. 

The  analyses  of  samples  190,  220,  and  227  show  that  smphur  can 
be  obtained  which  is  practically  free  from  arsenic.  The  analyses  of 
samples  of  hops  cured  with  sulphur  containing  very  little  arsenic 
indicate  that  hops  may  be  cured  with  sulphur  containing  as  much  as 
10  parts  of  arsenic  per  million  without  becoming  contaminated  with 
more  than  0.5  part  of  arsenic  per  million  parts  of  hops. 
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CONCLUSIONS. 

The  work  here  reported  shows  that  sun-dried  hops  collected  from 
various  yards  in  Oregon  in  1915  contained  practically  no  arsenic. 

The  spraying  materials  in  general  use,  such  as  solutions  of  whale- 
oil  soap  and  quassia  or  nicotin  sulphate  are  not  to  be  held  respon¬ 
sible  for  the  contamination  of  hops  with  arsenic. 

The  sulphur  in  use  in  1914  and  1915  was  generally  contaminated 
with  arsenic,  many  samples  containing  over  100  parts  of  arsenic  as 
As203  in  1,000,000  parts  of  sulphur.  When  such  sulphur  is  used  in 
curing  hops,  the  hops  may  contain  three  or  four  parts  of  arsenic  per 
million  parts  of  hops. 

Little,  if  any,  doubt  remains  that  impure  sulphur  alone  is  respon¬ 
sible  for  the  contamination  of  hops  with  appreciable  quantities  of 
arsenic. 
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PROGRESS  OF  HOP  CULTURE  IN  THE 
UNITED  STATES 

Dr.  W.  W.  Stockberger,  Bureau  of  Plant  Industry,  United 
States  Department  of  Agriculture 

The  growing  of  hops  is  one  of  the  oldest  agricultural  indus¬ 
tries  in  the  United  States.  The  early  colonial  records  show  that 
hops  were  brought  into  the  New  Netherlands  in  1629,  and  into 
Virginia  about  1648.  The  cultivation  of  hops  in  Virginia  was  for 
many  years  not  commercially  successful  since  the  quality  was  poor, 
but  in  New  England  the  culture  became  firmly  established.  For 
many  years  the  industry  progressed  slowly  and  was  largely  centered 
in  the  states  of  Vermont  and  Massachusetts,  where,  as  early  as 
1800,  a  considerable  quantity  of  hops  was  produced.  The  success 
attained  in  the  New  England  States  led  to  the  introduction  of  hop 
culture  in  New  York  in  1808,  and  it  was  not  long  until  the  center 
of  the  industry  had  shifted  westward  to  this  State,  which  for  many 
years  held  first  rank  in  hop  production.  By  the  middle  of  the  cen¬ 
tury  hop  culture  had  spread  to  the  Middle  States,  and  formed  a 
crop  of  some  importance  in  Ohio,  Indiana,  Michigan  and  Wiscon¬ 
sin.  In  the  latter  state  the  industry  developed  greatly,  and  in  1869 
the  production  was  one-fourth  that  of  the  state  of  New  York.  But 
in  the  years  immediately  following,  a  decline  in  prices  and  serious 
attacks  of  the  hop  aphis  so  affected  the  industry  in  this  state  that 
it  entered  upon  a  decline  from  which  it  has  never  recovered. 
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The  cultivation  of  hops  on  the  Pacific  Coast  was  apparently 
first  introduced  in  Oregon,  where,  according  to  the  returns  of  the 
United  States  Census,  eight  pounds  were  produced  in  1849.  Twenty 
years  later  the  production  had  barely  reached  ten  thousand  pounds, 
but  in  1879  Oregon  had  attained  fifth  rank  as  a  hop  producing  state. 
In  1856  Daniel  Flint  began  the  cultivation  of  hops  in  California, 
and  ten  years  later  the  first  commercial  planting  in  Washington 
was  made  by  Jacob  Meeker  near  Puyallup. 

From  the  very  small  and  unimportant  place  occupied  by  this 
crop  in  the  first  century  following  its  introduction  into  America,  it 
has  steadily  risen  until  it  now  ranks  about  fourteenth  in  value 
among  our  agricultural  industries.  From  time  to  time  the  center 
of  this  industry  has  shifted  westward  apparently  in  obedience  to 
natural  economic  laws.  The  rich  fertile  soils  of  the  West  and  the 
freedom  at  first  from  pests  and  disease  made  possible  the  produc¬ 
tion  of  hops  under  conditions  much  more  favorable  than  those  ex¬ 
isting  at  the  point  of  introduction  of  the  culture  into  America. 
Moreover,  as  the  population  increased  and  the  agricultural  re¬ 
sources  of  the  country  began  to  be  developed,  other  industries  were 
introduced  which  if  not  more  remunerative,  were  at  least  more  cer¬ 
tain  of  yielding  a  definite  annual  return  for  the  labor  expended, 
and  hence  by  degrees  supplanted  the  growing  of  hops  in  the  sec¬ 
tions  where  they  were  formerly  cultivated  to  a  large  extent. 

Although  the  economic  importance  of  the  hop  crop  is  by  no 
means  inconsiderable,  nevertheless  the  acreage  devoted  to  hop  pro¬ 
duction  seems  very  small  in  proportion  to  the  whole  body  of  agri¬ 
cultural  land  in  the  United  States.  For  the  past  ten  years  approx¬ 
imately  fifty  thousand  acres  have  been  annually  under  hops.  This 
is  about  one-hundredth  of  one  per  cent  of  the  improved  land  now 
in  farms,  or  one  acre  of  hops  to  every  9548  acres  of  farm  land. 
Records  are  not  available  showing  the  number  of  farmers  devoting 
all  or  part  of  their  efforts  to  hop  growing,  but  it  seems  safe  to  as¬ 
sume  that  the  number  of  persons  in  the  United  States  who  may  be 
rightfully  designated  as  hop  growers  includes  several  thousands. 
The  number  of  persons  who  are  directly  affected  by  the  returns  de¬ 
rived  from  this  crop  is  much  greater,  since  the  labor  of  many  hands 
is  necessary  not  only  during  the  cultivating  season,  but  particularly 
at  the  time  of  harvesting  the  crop.  During  the  past  ten  years  the 
United  States  has  produced  an  average  of  forty-six  million  pounds 
annually.  The  price  paid  for  picking  alone  is  approximately  three 
cents  per  dry  pound.  On  this  basis  the  sum  of  one  million,  two 
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hundred  and  eighty  thousand  dollars  would  be  disbursed  annually 
among  the  thousands  of  unskilled  laborers,  comprising  not  only 
men,  but  also  women  and  children,  who  find  several  weeks’  em¬ 
ployment  during  the  season  of  the  hop  harvest.  It  is  therefore  evi¬ 
dent  that  this  industry  is  not  only  an  important  one  from  the  stand¬ 
point  of  the  farmer  alone,  but  that  it  is  also  an  item  of  considera¬ 
tion  with  thousands  of  persons  who  for  their  livelihood  depend 
upon  some  form  of  common  hand  labor. 

Improvements  in  Methods  of  Hop  Production. 

A  full  discussion  of  the  many  improvements  which  have  been 
made  in  the  methods  of  hop  production  would  be  timely  and  very 
instructive,  but  the  limits  of  this  paper  permit  only  an  enumeration 
of  some  of  the  more  important  ones.  One  of  these  is  the  system 
of  drying.  After  years  of  experimentation,  during  which  many 
systems  were  tried  and  discarded  as  inefficient,  two  types  of  kilns 
have  been  evolved  for  which  superior  advantages  are  claimed.  The 
one  is  a  stove  kiln  of  wooden  construction  with  a  high  drying  floor 
which  prevents  scorching  the  hops.  The  kiln  is  so  constructed  that 
the  heat  is  evenly  distributed  and  under  thorough  control  through 
a  system  of  ventilators,  and  that  the  necessary  draft  is  secured  at 
the  temperature  most  suitable  for  curing.  The  other  type,  often 
built  of  concrete,  is  fire  proof  and  is  equipped  with  a  blast  fan  by 
which  air  of  the  required  temperature  is  forced  through  the  hops 
from  below.  By  this  method  overheating,  overdrying  and  scorch¬ 
ing  are  avoided.1 

The  introduction  of  what  is  known  as  the  high-wire  trellis  sys¬ 
tem  of  training  hops  marks  another  distinct  improvement.  The 
principle  of  this  trellis  is  much  the  same  as  that  of  the  post  and 
wire  trellis  now  in  occasional  use  in  Saaz,  Auscha,  Hallertau  and 
Spalt,  but  it  differs  in  some  essentials  of  construction.  Except  in 
wind-swept  regions  its  advantages  over  the  pole  system  are  very 
great.  On  this  trellis  the  hops  develop  more  uniformly,  are  more 
successfully  sprayed,  mature  earlier,  are  usually  richer  and  brighter, 
are  less  leafy  and  the  vines’ can  be  more  readily  handled  at  picking 
time.  The  great  superiority  of  this  trellis  will  certainly  lead  to  its 
being  universally  adopted. 


1.  For  a  full  description  of  these  two  types  of  kilns  see  Farmers’  Bulletin  No.  304, 
U.  S.  Department  of  Agriculture,  entitled,  “Growing  and  Curing  Hops,’1  hy  Dr.  W.  W. 
Stockbergek. 


The  improvements  of  devices  for  spraying  have  been  note¬ 
worthy.  In  the  early  form  of  apparatus  the  air  pressure  necessary 
to  discharge  the  spray  was  developed  by  hand  power.  This  was 
followed  by  a  sprayer,  propelled  by  horse  power,  in  which  the 
pump  is  operated  through  a  system  of  gears  connected  with  the 
wheels  of  the  apparatus.  The  great  fault  of  this  device  lies  in  the 
necessity  of  its  being  kept  in  almost  constant  motion  if  the  requisite 
air  pressure  is  to  be  maintained.  This  difficulty  was  overcome  in 
a  new  type  of  spraying  rig  in  which  a  small  gasoline  engine  furn¬ 
ishes  the  motive  power  for  the  pump.  In  the  latest  modification  of 
spraying  apparatus  both  engine  and  pump  are  discarded  and  the 
necessary  pressure  is  secured  by  means  of  compressed  air.  In  some 
cases  the  spray  tanks  are  directly  charged  with  air  under  heavy 
pressure,  in  others  steel  tubes  or  “bottles”  are  charged  with  air 
under  a  pressure  of  700-800  pounds  and  from  these  the  air  is  ad¬ 
mitted  to  the  spray  tank  at  a  rate  sufficient  to  maintain  the  neces¬ 
sary  pressure.  The  “bottles”  are  charged  at  a  central  air-com¬ 
pressing  plant  and  are  distributed  about  the  field  to  the  various 
spraying  outfits  as  required. 

Great  improvements  have  been  made  also  in  the  presses  for 
baling  hops.  Although  presses  operated  by  hand  power  are  still 
widely  used  by  small  growers,  they  have  been  discarded  entirely  by 
the  large  growers  for  presses  operated  by  horse  power.  Two  of 
these,  the  Sacramento  press  used  chiefly  in  California,  and  the  Sa¬ 
lem  press  widely  used  in  Oregon  and  Washington,  are  very  effi¬ 
cient.  These  presses  have  not  only  diminished  the  amount  of  hand 
labor  required  but  they  have  also  cheapened  the  cost  of  baling  and 
at  the  same  time  increased  the  daily  output  of  bales  by  a  given 
force  of  laborers. 

The  possibility  of  picking  hops  by  machinery  has  long  engaged 
the  attention  of  hop  growers.  In  the  United  States  many  machines 
have  been  invented  for  this  purpose  but  absolute  unfitness  for  the 
work  they  were  intended  to  do  has  characterized  practically  all  but 
one.  Between  the  years  1868  nd  1896  Letters  Patent  were  granted 
to  the  inventors  of  no  fewer  than  28  hop  picking  machines,  not  one 
of  which  was  successful.  Plowever,  within  the  last  few  years  a 
machine  has  been  invented  by  Mr.  E.  C.  Horst,  of  San  Francisco, 
which,  in  spite  of  its  defects  does  pick  hops.  The  correct  principle 
of  a  hop  picking  machine  seems  at  last  to  be  uncovered,  and  if  the 
mechanical  difficulties  that  now  impair  its  efficiency  can  be  over¬ 
come,  a  machine  will  have  been  evolved  tlW  should  revolutionize 
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the  common  method  of  picking  hops.  Perhaps  its  greatest  service 
will  be  to  free  the  hop  grower  from  the  uncertainties  attendant 
upon  the  present  necessity  for  the  employment  of  a  large  number 
of  unskilled  laborers  for  harvesting  the  crop. 

Progress  in  Control  of  Hop  Pests  and  Diseases. 

The  pests  of  the  hop  crop  are  very  numerous,  in  fact  the  num¬ 
ber  of  plant  and  animal  forms  which  depend  upon  the  hop  for  all 
or  part  of  their  subsistence  is  surprisingly  large.  Fortunately  very 
few  of  these  pests  are  sufficiently  formidable  as  yet  to  cause  much 
distinct  damage  to  the  crop  in  the  United  States. 

Some  preventive  or  palliative  measures,  however,  are  desira¬ 
ble  in  case  of  the  occurrence  of  the  following : 

1.  The  Hop  Aphis  ( Phorodon  humuli).  This  insect,  com¬ 
monly  known  as  the  hop  louse,  has  been  known  in  the  eastern  part 
of  the  United  States  for  about  one-hundred  years.  It  became  de¬ 
structive  in  Wisconsin  about  1870  and  twenty  years  later  reached 
the  Pacific  Coast  where  it  entailed  great  damage  to  the  crop  in 
Oregon  and  Washington.  Later  it  appeared  in  California  and  there 
is  now  practically  no  hop  growing  section  free  from  its  ravages. 
The  life  history  of  the  hop  aphis  is  apparently  not  identical  in  all 
sections2  and  in  consequence  some  variation  in  the  application  of 
remedies  for  its  control  is  necessary.  Experience  has  pretty  well 
established  the  efficacy  of  spraying  with  kerosene  emulsion  and  to¬ 
bacco  or  with  whale-oil  soap  and  quassia.  The  consistent  and 
thorough  application  of  these  sprays  serves  very  effectually  in  con¬ 
trolling  the  hop  aphis. 

2.  The  Hop  Flea-beetle.  ( Psylliodcs  punctulata).  This 
pest  has  caused  great  damage  to  the  hop  industry  in  British  Colum¬ 
bia  and  threatens  to  become  destructive  in  Oregon  and  Washing¬ 
ton.  Its  life  history  is  only  partially  known  and  satisfactory  meth¬ 
ods  of  control  still  remain  to  be  developed.  Extensive  experiments 
have  been  made  with  a  large  number  of  remedial  agents3  but  owing 
to  the  constant  reappearance  of  the  beetles  and  the  rapid  growth  of 
the  young  hop  vines,  most  of  the  remedies  have  been  ineffective. 
Clean  methods  of  culture  are  said  to  be  the  most  promising  meas¬ 
ure  of  control. 

2.  Riley,  C.  V.,  “The  Hop  Plant-louse  and  the  Remedies  to  be  used  against  it,” 
Circular  No.  2,  2d  ser.,  Division  of  Entomology,  U.  S.  Dept.  Agriculture,  1891. 

Clare,  W.  T.,  “The  Hop  Aphis,”  Bulletin  No.  160,  Agr.  Exper.  Station,  Univ.  of 
California,  1904. 

3.  Chittenden,  F.  H.,  “The  Hop  Flea-beetle,”  Bulletin  No.  CG,  Part  VI.,  Bureau 
of  Entomology,  U.  S.  Dept.  Agriculture,  1909. 
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3.  The:  Hop  Mildew.  (Sphaerothcca  humuli ).  This  dis¬ 
ease  is  the  well  known  “mildew”  or  “mold”  of  England,  where  it 
is  very  destructive.  Its  first  appearance  as  a  destructive  hop  pest 
in  the  United  States  occurred  in  central  Vermont  about  1863,  where 
it  practically  destroyed  the  industry.  No  other  sections  were  seri¬ 
ously  affected  by  the  mildew,  and  for  many  years  its  presence  was 
not  observed  by  hop  growers,  but  in  1909  the  crop  in  certain  yards 
near  Waterville,  New  York,  was  destroyed  by  this  disease,  and  each 
year  since  it  has  become  more  widespread.  The  outlook  for  the 
future  of  the  hop  industry  in  New  York  is  not  promising  unless  con¬ 
certed  action  is  taken  by  the  growers  for  the  control  of  this  disease. 
Some  experiments  have  been  made  with  various  remedies,  and  dust¬ 
ing  with  flowers  of  sulphur  has  so  far  yielded  the  most  satisfactory 
results. 

4.  The  Hop  Crown-gall.  ( Bacterium  tmnefaciens )4.  In 
many  of  the  hop  yards  on  the  Pacific  Coast  gall-like  growths  can 
be  found  on  the  roots  and  crown  of  the  plant.  Although  these 
growths  are  not  generally  recognized  as  injurious,  the  observations 
of  many  growers  confirm  the  view  that  this  disease  may  do  consid¬ 
erable  damage.  Some  believe  that  the  short  life  of  many  of  the  hop 
plants  is  due  to  the  attacks  of  these  galls,  and  there  can  be  no  ques¬ 
tion  that  they  seriously  afifect  the  general  health  and  vigor  of  the 
plant.  The  disease  threatens  to  become  widely  distributed  through 
the  practice  of  taking  cuttings  for  propagation  from  affected  plants. 
Since  the  disease  is  bacterial  in  nature  practical  field  treatment  for 
its  control  becomes  a  very  difficult  problem.  The  most  promising 
remedy  seems  to  lie  in  the  discovery  and  propagation  of  plants  re¬ 
sistant  to  the  attacks  of  the  organism  which  produces  the  gall. 

5.  The  Red  Spider  ( Tetranychus  bimaculatus) .  The  ravages 
of  this  pest  are  most  serious  in  dry  seasons.  The  lower  ieaves  of 
the  plant  are  first  affected ;  they  gradually  become  yellow  or  brown, 
wither  and  fall  off.  Eventually  the  cones  are  affected  and  rapidly 
become  red  in  color.  When  the  spider  appears  early  in  large  num¬ 
bers  the  damage  to  the  crop  is  apt  to  be  great.  Numerous  insecti¬ 
cides  have  been  used  with  varying  degrees  of  success.  Since  the 
spider  occurs  on  the  under  side  of  the  leaf  successful  spraying  be¬ 
comes  a  difficult  problem.  Dusting  with  dry  sulphur  has  served 
very  well  to  control  the  spider  but  frequent  applications  are  neces¬ 
sary.  Thorough  spraying  with  water  alone,  if  a  moderately  high 

4.  Smith,  E.  F.,  Nellie  A.  Brown  and  0.  O.  Townsend.  “Crowng.ill  of  Plants,”  Bul¬ 
letin  No.  213,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agriculture,  1911. 
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pressure  is  maintained,  will  serve  to  dislodge  the  spider  from  the 
plant,  and  is  recommended  especially  in  cases  where  there  is  danger 
that  the  application  of  the  usual  spraying  mixtures  will  either  in¬ 
jure  the  foliage  of  the  plant  or  result  in  the  deposition  of  undesira¬ 
ble  materials  upon  the  hop  cones. 

The  Work  of  the;  Department  of  Agriculture  for  the  Im¬ 
provement  of  the  Hop  Industry. 

1  he  documents  published  by  the  Department  of  Agriculture 
show  that  for  many  years  some  attention  has  been  given  to  certain 
problems  relatirg  to  the  growing  of  hops.  To  date  the  Department 
has  issued  ten  separate  publications  devoted  exclusively  to  hops  and 
many  minor  reports  upon  various  phases  of  the  industry  occur  in 
numerous  Reports  and  Bulletins.  Prior  to  1905  no  systematic 
study  of  the  general  conditions  of  hop  culture  had  been  undertaken 
and  the  published  reports  show  that  the  problems  considered  were 
only  those  concerning  which  there  seemed  to  be  a  demand  for 
immediate  attention. 

In  response  to  the  urgent  requests  of  prominent  hop  growers 
it  was  decided  in  1905  that  the  Bureau  of  Plant  Industry  should 
undertake  a  study  of  the  possibilities  of  effecting  improvements  in 
the  quality  and  yield  of  American  hops,  and  the  work  has  since 
gone  forward  without  serious  interruptions.  During  this  time  the 
Bureau  of  Entomology  and  the  Bureau  of  Statistics  have  contrib¬ 
uted  valuable  publications  in  their  respective  fields  of  work. 

One  of  the  first  subjects  to  receive  attention  was  the  prevailing 
method  of  drying  hops.  It  was  found  that  some  form  of  stove- 
kiln  was  in  general  use  and  that  during  drying  the  hops  were  sub¬ 
jected  to  temperatures  often  reaching  180°  F.  Aside  from  other 
evils  attendant  on  the  use  of  high  temperatures  it  seemed  evident 
that  the  soft  resins,  one  of  the  most  important  constituents  of  the 
hop,  would  be  subjected  to  deterioration.  This  was  tested  practical¬ 
ly  by  selecting  uniform  samples  of  hops  which  were  divided  into 
two  portions,  one  being  dried  on  the  kiln  in  the  usual  manner,  the 
other  being  allowed  to  dry  naturally  in  the  shade.  The  soft  resins 
were  then  determined  in  each  portion  and  the  results  are  illustrated 
by  the  following  analyses  selected  at  random : 


Per 

cent  of  soft 

resins 

Lot  No. 

Kiln  dried 

Shade  dried 

303 

12.50 

15.11 

304 

12.66 

16.02 

308 

14.71 

15.03 

309 

12.96 

14.42 
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These  determinations  and  others  made  on  samples  dried  at 
different  temperatures  clearly  support  the  view  that  the  amount  of 
soft  resins  is  conditioned  by  the  temperatures  at  which  hops  are 
dried.  In  a  published  report5  embodying  the  conclusions  reached 
the  writer  has  urged  the  use  of  lower  temperatures  in  drying. 

The  possible  source  of  arsenic  sometimes  found  in  hops  has  also 
been  studied,  and  the  writer  has  reached  the  conclusion  that  it  comes 
from  impure  sulphur  used  for  bleaching  the  hops  at  the  time  of 
drying.  A  series  of  tests  made  on  a  small  kiln,  in  which  the  hops 
were  heavily  sulphured,  furnished  the  supporting  evidence.  Sam¬ 
ples  were  taken  from  both  the  top  and  the  bottom  of  the  layer  of 
hops  before  they  were  removed  from  the  kiln  after  drying.  The 
arsenic  in  these  samples  was  then  detemined  with  results  of  which 
the  following  analyses  are  typical : 
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in 
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pound  of  dry 
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145 

6 
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5.0 

0.035 
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6 
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24.0 

0.168 
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6 

Top 

6.0 

0.042 
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6 

Bottom 

17.0 

0.119 

151 

12 

Top 

6.0 

0.042 

152 

12 

Bottom 

32.0 

0.224 

155 

12 

Top 

14.0 

0.090 

156 

12 

Bottom 

120.0 

0.840 

By  this  experiment  the  source  of  the  arsenic  was  revealed  and 
the  wide  variation  in  arsenic  content  of  samples  from  the  same  lot 
was  fully  explained.  These  results  were  widely  circulated  among 
the  hop  growers  and  the  use  of  sulphur  free  from  arsenic  was 
strongly  recommended.6 

With  the  purpose  of  improving  the  American  hop  in  mind, 
Mr.  David  Fairchild  of  the  Bureau  of  Plant  Industry,  imported 
in  1900  a  large  number  of  sets  of  the  best  European  varieties  of 
hops.  After  thorough  trial  it  was  found  that  the  yield  of  these 
varieties  was  so  small  that  they  could  not  be  grown  at  a  profit  in 
America.  Profiting  by  this  experience  the  writer  on  taking  up  the 
work  of  hop  improvement  decided  to  rely  on  the  production  of  new 

5.  Stockberger,  ir.  W.  “Growing  and  Curing  Hops.”  Farmers’  Bulletin  No.  304,  U.  S. 
Dept,  of  Agriculture,  1908,  pp.  19-26. 

6.  Stockberoer,  W.  W.  “The  Sources  of  Arsenic  in  Certain  Samples  of  Dried  Hops,” 
Bulletin  No.  121,  Part  IV,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agriculture,  1908. 


8 


varieties  by  seedlings  from  the  original  stocks  and  by  the  selection 
of  the  best  and  most  productive  types  from  among  the  varieties  lo¬ 
cally  cultivated.  The  work  with  the  seedlings  has  now  reached 
a  very  promising  stage.  About  2000  seedlings  have  been  brought 
into  bearing  and  from  among  these  a  number  of  types  have  been 
isolated  which  expert  judges  of  hops  have  found  to  be  of  superior 
merit.  Through  the  propagation  and  distribution  of  these  new 
types  the  attempt  will  be  made  to  displace  the  less  desirable  types 
and  thereby  to  raise  materially  the  general  standard  of  quality. 

The  work  of  general  selection  is  still  in  progress  but  has  al¬ 
ready  yielded  valuable  results.  The  records  of  yield  for  a  large 
number  of  individual  hills  are  now  complete  for  a  period  of  three 
years  and  so  far  indicate  that  certain  plants  consistently  produce  50 
to  80  per  cent  more  hops  each  year  than  other  plants  in  the  same 
field.  If  it  should  be  found  that  these  tendencies  toward  high  and 
low  yield  respectively  are  inherited  by  new  plants  propagated  in  the 
usual  manner  by  sets  or  cuttings  it  follows  that  it  should  be  possible 
to  materially  increase  the  average  yield  by  always  taking  new  cut¬ 
tings  from  high  yielding  plants. 

A  study  of  the  relation  of  the  number  of  vines  trained  to  each 
hill  to  the  yield7  has  shown  that  in  some  hop  growing  sections  at 
least  the  training  of  more  vines  to  the  hill  should  be  followed  by  a 
corresponding  increase  in  the  yield.  Observations  were  made  on 
853  hills  which  varied  from  one  to  7  in  the  number  of  vines  per 
hill.  The  variation  in  the  average  yield  per  vine  was  0.28  pound, 
and  for  practical  purposes  may  be  neglected.  On  the  showing  of 
the  data  collected,  if  the  number  of  vines  to  the  hill  were  increased 
from  4  to  6  a  corresponding  increase  of  50  per  cent  in  the  yield 
should  be  expected.  The  operation  of  other  factors  of  ciop  pio- 
duction,  however,  has  been  found  to  diminish  the  expected  per  cent 
of  increase  but  a  sufficient  margin  remains  to  make  the  inciease  in 
number  of  vines  trained  to  the  hill  commercially  profitable. 

Work  is  in  progress  along  a  number  of  other  lines  and  many 
experiments  have  been  made,  the  results  of  which  have  not  yet  been 
formulated  for  publication.  Among  these,  mention  may  be  made 
of  a  comparative  study  of  a  large  number  of  methods  of  pinning, 
the  object  of  which  is  to  determine  the  one  which  gives  the  best 
results  at  harvest  time  and  which  secures  to  the  plant  the  greatest 
freedom  from  disease  and  the  influence  of  unfavorable  weather 

7.  Stockberger,  W.  W.  and  James  Thompson.  “Some  Conditions  Influencing  the  Yield 
of  Hops,”  Circular  No.  56,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agriculture,  1910. 
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conditions;  the  study  of  the  adaptability  of  various  varieties;  the 
determination  of  the  cause  of  certain  diseased  conditions  and  mal¬ 
formations  of  growth ;  and  the  effects  of  climate  upon  the  develop¬ 
ment  and  quality  of  the  constituents  of  the  mature  hop. 

In  the  laboratories  of  the  Bureau  of  Plant  Industry  an  ex¬ 
tended  study  of  the  volatile,  aromatic  constituents  of  hops  has  been 
made,  and  oils  distilled  from  hops  grown  in  Bohemia,  New  York, 
Washington,  Oregon  and  California  during  the  seasons  1907,  1908 
and  1909  have  been  examined  with  respect  to  their  physical  and 
chemical  constants.  The  tabulation  of  the  results  of  the  work  ap¬ 
pears  to  indicate  that  the  oils  from  hops  grown  in  the  same  section 
are  very  similar  from  season  to  season,  while  the  oils  from  hops 
grown  in  different  sections  show  fairly  constant  differences.  These 
differences  seem  to  depend  very  largely  on  the  source  .of  the  hops, 
and  the  complete  results  of  th:s  work  promise  to  give  an  analytical 
method  for  determining  the  origin  of  hops. 

For  several  years  the  writer  has  been  personally  active  in  ad¬ 
vocating  the  adoption  of  a  new  standard  for  hop  valuation8 — one 
which  should  not  consider  the  physical  properties  of  hops  alone  but 
which  should  also  regard  certain  intrinsic  qualities  which  are  ele¬ 
ments  of  the  brewing  value.  It  is  now  quite  generally  conceded 
both  in  the  United  States  and  in  Europe  that  the  amount  of  soft 
resins,  with  which  the  bitter  acids  are  associated,  and  also  the  an¬ 
tiseptic  strength  of  the  hop  are  important  factors  affecting  quality. 
In  fact  some  international  authorities  have  personally  stated  to  the 
writer  that  these  are  the  sole  factors  affecting  quality.  The  action, 
therefore,  of  the  progressive  Committee  on  Awards  of  the  Second 
International  Barley  and  Hop  Prize  Exhibit,  in  adopting  a  standard 
for  hop  valuation  disregarding  geographical  origin  and  recognizing 
the  importance  of  the  content  of  hop-bitter  acids  is  highly  gratify¬ 
ing  and  mark's  a  most  important  step  toward  a  solution  of  the  much 
disputed  question  as  to  the  relative  value  of  hops,  which,  in  the  last 
analysis,  must  rest  upon  the  intelligent  judgment  of  the  consumer. 
When  such  a  solution  is  reached  the  efforts  which  the  National  De¬ 
partment  of  Agriculture  is  now  making  to  improve  the  quality  of 
cur  American  hops  will  be  enormously  facilitated. 

MAY  1912  1 


8.  Stockbeucier,  W.  W.  “The  Necessity  for  New  Standards  of  Hop  Valuation,”  Circular 
No.  33,  Bureau  of  Plant  Industry,  U.  S.  Dept.  Agriculture,  1909. 
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RELATION  OF  STAND  TO  YIELD  IN  HOPS.1 

By  W.  W.  Stockberger,  Physiologist,  and  James  Thompson,  Scientific  Assistant, 
Office  of  Drug-Plant ,  Poisonous-Plant,  Physiological,  and  Fermentation  Inves¬ 
tigations. 


INTRODUCTION. 

Among  many  hop  growers  the  impression  prevails  that  the  average 
yield  of  hops  per  acre  is  annually  growing  less  and  that  the  produc¬ 
tivity  of  a  large  proportion  of  the  hop  soils  is  decreasing.  The 
statistical  data  on  this  point,  however,  are  so  meager  that  it  seems 
unwise  to  draw  from  this  source  very  definite  conclusions  regarding 
the  increase  or  decrease  in  yield  per  acre.  From  the  records  of  the 
United  States  Census  the  average  yield  per  acre  of  hops  can  be 
determined  only  at  10-year  intervals  throughout  a  period  of  30 
years,  and  since  the  figures  for  any  given  year  will  vary  widely, 
depending  on  whether  a  light  or  a  heavy  crop  is  produced,  it  is  mani¬ 
festly  unsafe  to  assume  that  the  averages  for  the  census  years  neces¬ 
sarily  represent  actual  conditions  for  the  intervening  years.  If 
records  of  the  average  yield  were  available  for  each  one  of  the  30 
years  the  evidence  of  the  figures  might  be  accepted  as  a  fair  indica¬ 
tion  of  the  general  trend  of  the  yield  of  this  crop. 

The  average  yield  per  acre  is  materially  influenced  by  a  number 
of  factors,  prominent  among  which  are  seasonal  conditions,  soil  type, 
and  cultural  methods.  In  case  large  areas  are  under  consideration, 
such  as  a  county  or  State,  extensive  changes  in  acreage  or  a  shifting 
of  the  area  of  production  may  also  materially  affect  the  average 
yield.  When  such  modifications  take  place,  changes  in  the  average 
yield  reported  for  the  given  area  have  little  bearing  on  the  question 
of  diminishing  crop  yields.  Nevertheless,  the  statistical  data  on  the 
average  yield  per  acre  in  the  several  hop-growing  States  and  in  the 
chief  hop-producing  counties  therein  are  worthy  of  careful  considera¬ 
tion  by  every  grower  of  hops,  but  it  is  of  far  greater  importance  that 
he  should  be  fully  informed  as  to  the  successive  yields  of  his  own 
fields. 

On  certain  types  of  soil  not  so  well  adapted  to  hops  as  the  richer 
alluvial  soils  there  is  ample  evidence  of  a  declining  yield,  due  funda¬ 
mentally  to  soil  conditions.  This  decline  is  most  noticeable  in  hop- 
yards  located  on  uplands  where  beneath  the  shallow  surface  soil 


[Cir.  112] 


i  Issued  Feb.  8,  1913. 


25 


26  CIRCULAR  112,  BUREAU  OF  PLANT  INDUSTRY. 

there  is  a  layer  of  hardpan  and  clay.  On  the  other  hand,  it  is  far 
from  clear  that  the  diminished  output  per  acre  reported  for  some  of 
the  rich,  deep  alluvial  soils  is  due  to  their  decreased  productiveness, 
especially  if  such  soils  are  overflowed  in  winter  and  thereby  receive 
a  deposit  of  sediment.  The  fact  that  the  application  of  commercial 
fertilizers  to  some  of  these  soils  has  as  a  rule  yielded  negative  results 
seems  to  indicate  that  they  are  not  lacking  in  available  plant  food, 
and  a  study  of  the  other  factors  concerned  will  probably  reveal  the 
most  important  causes  of  the  decline  in  yield,  if  such  is  actually 
taking  place. 

It  is  the  purpose  of  the  present  publication  to  direct  attention  to 
the  often  unappreciated  extent  of  the  losses  due  to  imperfect  stand 
and  to  offer  certain  suggestions  which,  if  followed,  should  result  in 
an  increased  yield  without  materially  increasing  the  cost  of  pro¬ 
duction. 

CAUSES  OF  IMPERFECT  STANDS. 

In  newly  planted  yards  a  small  percentage  of  missing  hills  may 
normally  be  expected,  owing  to  the  failure  of  some  of  the  cuttings  to 
strike  root.  In  most  cases,  after  a  yard  has  come  into  full  bearing 
the  stand  tends  to  become  poorer  and  poorer  through  the  dying  out 
of  the  plants  from  causes  at  present  imperfectly  understood.  This 
dying  out  occurs  in  all  the  hop-growing  sections  of  the  United  States, 
but  it  is  far  more  prevalent  in  some  districts  than  in  others.  Many 
ingenious  explanations  have  been  offered  to  account  for  this  trouble, 
but  a  satisfactory  one  yet  remains  to  be  found.  From  extensive 
observations  made  in  the  hop  fields  of  the  United  States  and  of 
Europe  the  writers  have  reached  the  tentative  conclusion  that  a 
primary  cause  lies  in  too  severe  or  faulty  pruning,  in  the  bruising  of 
the  roots  in  plowing,  and  in  the  crushing  of  the  crown  of  the  plant  by 
the  feet  of  horses  and  the  wheels  of  wagons  when  teams  are  driven 
over  the  fields. 

Hills  often  die  out  because  of  weakness  or  disease  induced  either 
by  the  rough  treatment  received  when  they  are  uncovered  at  pruning 
time  or  by  the  injuries  inflicted  by  the  plow  or  other  implements  used 
in  cultivation.  When  the  roots  are  bruised  or  torn  they  heal  slowly 
and  imperfectly  and  are  almost  certain  to  become  infected  by  some 
of  the  destructive  organisms  widely  distributed  in  the  soil. 

In  most  hopyards  some  attention  is  given  each  year  to  replanting 
the  missing  hills,  but,  since  the  trouble  is  rarely  taken  to  make 
certain  that  the  cuttings  are  sound  and  vigorous  and  that  they  come 
from  hills  selected  for  their  thriftiness  and  high  yield,  many  replants 
either  die  outright  the  first  year  or  maintain  a  struggling  and  un¬ 
profitable  existence.  The  vigor  of  the  cuttings  is  often  impaired 
through  the  lack  of  precaution  to  keep  them  from  drying  out  before 
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they  are  set,  or  the  replanting  is  deferred  until  the  soil  has  become  so 
dry  that  it  does  not  afford  the  conditions  essential  to  proper  growth. 
Replants  usually  make  a  poor  growth  unless  the  site  of  the  missing 
hill  which  they  are  intended  to  replace  is  excavated,  the  dead  crown 
and  roots  removed,  and  the  soil  replaced  by  fresh  earth  taken  from 
midway  between  the  rows. 

The  stand  may  become  imperfect  through  numerous  other  causes, 
but  the  ones  here  described  should  receive  first  consideration,  since 
it  is  within  the  power  of  the  hop  grower  to  minimize  in  great  measure 
their  effect. 

VARIATION  IN  THE  PERCENTAGE  OF  PERFECT  STAND. 

The  percentage  of  perfect  stand  varies  widely  and  is  to  a  large 
extent  dependent  upon  the  local  conditions  affecting  a  given  hop 
field  and  upon  the  knowledge,  skill,  and  industry  of  the  hop  grower. 
In  some  yards  which  have  come  under  the  writers’  observation  a 
careful  count  of  the  missing  hills  showed  the  stand  to  be  99.3  per  cent, 
while  in  other  yards  the  stand  was  found  to  be  as  low  as  75  per  cent. 
These,  of  course,  represent  extreme  cases  and  are  far  less  numerous 
than  those  in  which  the  stand  ranges  from  90  to  95  per  cent  for  indi¬ 
vidual  fields.  The  percentage  of  stand  for  any  given  yard  will  be 
found  to  fluctuate  from  year  to  year,  according  to  the  rate  at  which 
the  hills  are  dying  out  and  the  care  and  attention  given  to  replanting. 

The  estimate  by  inspection  of  the  number  of  missing  hills  and  the 
percentage  of  stand  have  been  found  to  be  very  misleading.  In  every 
case  in  which  a  grower’s  estimate  of  the  percentage  of  stand  has  been 
verified  by  an  actual  count  of  the  missing  hills,  his  estimate  has 
proved  too  high,  and  it  is  believed  that  growers  often  deceive  them¬ 
selves  as  to  the  extent  of  the  loss  suffered  through  an  imperfect  stand. 
An  estimate  of  the  percentage  of  stand  that  is  based  on  a  count  of 
the  missing  hills  in  every  fifth  or  tenth  row,  although  less  accurate 
than  a  full  count,  is  much  to  be  preferred  to  one  based  on  inspection 
alone. 

VARIATION  IN  STAND  ON  A  SINGLE  ACRE. 

An  exact  record  of  the  stand  on  an  acre  for  4  consecutive  years 
shows  some  striking  variations  which  are  believed  to  be  fairly  repre¬ 
sentative  of  the  conditions  existing  in  many  hopyards.  This  acre 
was  laid  off  at  one  side  of  a  large  field  which  had  been  under  hops 
continuously  for  10  years,  and  during  the  4  years  it  was  under  obser¬ 
vation  it  received  the  same  attention  and  culture  treatment  as  the 
remainder  of  the  field  of  which  it  forms  a  part.  At  harvest  time  each 
year  a  record  was  made  of  the  condition  of  each  hill,  and  the  position 
of  each  hill  that  was  missing  or  which  had  vines  bearing  no  hops  was 
noted  on  a  chart.  From  this  chart  the  data  in  Table  I  were  compiled. 
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Table  I. — Comparison  of  the  stand  of  hop  plants  on  1  acre  for  the  years  1909  to  1912 , 

inclusive. 


Factors  of  variation. 

1909 

1910 

1911 

1912 

Productive  hills . 

853 

865 

887 

790 

Missing  hills . 

56 

66 

24 

113 

Hills  having  vines  with  no  hops . 

43 

21 

50 

58 

Hills  having  “bastard”  vines . 

5 

10 

Hills  having  male  vines. _ . _ . . . . . 

10 

5 

6 

6 

Total . 

967 

967 

967 

967 

Stand . 

Productive  stand . 

. per  cent. . 

94.2 

89.1 

93.1 

89.9 

97.5 

92.2 

88.3 

82.2 

With  a  perfect  stand,  under  the  system  of  planting  followed  on 
this  acre,  there  would  be  living  plants  in  each  of  the  967  hills.  Owing 
to  the  prevalence  of  missing  hills,  however,  the  stand  has  been  more 
or  less  imperfect  each  year,  as  shown  by  the  percentages  given  in 
Table  I.  Aside  from  the  missing  hills  the  crop  is  further  influenced 
by  the  constant  occurrence  of  unproductive  plants.  Of  these,  there 
are  three  classes:  The  male  plants,  of  which  a  small  number  is  con¬ 
sidered  essential  by  American  hop  growers;  the  “bastard,”  or  mon¬ 
grel,  plants,  the  frequent  occurrence  of  which  is  restricted  to  certain 
localities;  and  the  normal  female  plants  which  from  one  of  several 
causes  are  nonproductive.  When  yield  is  considered,  the  non¬ 
productive  as  well  as  the  missing  hills  must  be  taken  into  account, 
since  the  yield  per  acre  is  directly  proportional  to  the  number  of 
productive  hills.  The  percentage  of  productive  stand,  by  which  is 
meant  the  percentage  of  bearing  hills,  is  an  important  index  of  produc¬ 
tiveness,  and  on  the  acre  in  question  this  figure  shows,  as  may  be  seen 
from  Table  I,  that  each  year  about  one-tenth  of  the  hills  are  wholly 
unproductive. 

The  records  of  the  individual  hills  show  some  of  the  important 
reasons  for  the  variation  from  year  to  year  in  the  number  of  missing 
hills.  The  two  chief  causes  of  this  variation  are  the  more  or  less 
successful  yearly  replanting  and  the  annual  occurrence  of  new 
missing  hills.  The  variation  in  these  factors  is  numerically  expressed 
in  Table  II. 

Table  II. — Annual  variation  in  the  number  of  replanted  and  missing  hills  of  hops  on 

1  acre. 


Factors  of  variation. 

1909 

1910 

1911 

1912 

Hills  successfully  replanted . 

No  record. 

12 

57 

21 

Hills  previously  missing  and  not  successfully  replanted . 

New  missing  hills . 

44 

22 

66 

9  3 

15  110 

24  113 

Total  number  of  hills  missing . 

56 
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The  importance  of  replanting  and  the  success  with  which  it  has 
been  carried  out  on  the  acre  under  observation  may  readily  be 
judged  from  Table  II.  In  1910  less  attention  was  bestowed  upon 
the  replanting  than  in  the  two  succeeding  years,  with  very  obvious 
results.  Were  it  not  for  the  continuous  dying  out  of  the  hills  an 
almost  perfect  stand  could  readily  be  attained.  It  is  important  to 
note  that  each  year  there  was  added  to  the  list  of  missing  lulls  a 
number  that  previously  had  been  productive.  In  fact,  it  frequently 
occurs  that  a  hill  which  has  been  producing  heavily  for  several  years 
suddenly  becomes  “  missing.”  Of  the  110  new  missing  hills  recorded 
in  1912  the  average  yield  for  the  previous  year  was  10.2  pounds 
green  weight,  and  56  of  these  hills  had  each  given  a  high  yield  in  the 
years  1909  to  1911,  inclusive. 

Out  of  the  entire  number  of  hills  on  this  acre  only  1  has  been 
missing  for  the  whole  period  of  four  years,  4  have  been  missing  for 
three  consecutive  years,  and  45  for  two  years  in  succession.  Of  the 
56  hills  missing  in  1909  only  6  were  still  missing  in  1912.  Altogether, 

193  different  hills  have  been  missing  on  this  acre  during  the  past 
four  years,  which  would  have  necessitated  the  replanting  of  more 
than  20  per  cent  of  the  entire  number  of  lulls  if  a  perfect  stand  were 
to  be  maintained.  The  fact  that  new  missing  hills  occur  each  year, 
many  of  which  have  previously  been  highly  productive  for  several 
years,  strongly  suggests  that  the  average  length  of  life  of  the  culti¬ 
vated  hop  plant  may  be  less  than  is  popularly  supposed.  Cases  are 
known  where  it  is  claimed  that  individual  plants  have  given  a  fair 
yield  each  year  for  30  years,  but  many  growers  agree  that,  with  a 
newly  planted  yard,  after  three  or  four  crops  have  been  harvested 
the  hills  begin  to  die  out  to  a  greater  or  less  extent.  Positive  con¬ 
clusions  on  this  point,  however,  can  not  be  drawn  from  the  data  in 
hand,  since  the  period  covered  by  the  observations  is  entirely  too 
short  to  be  more  than  suggestive. 

VARIATION  IN  PRODUCTIVE  STAND. 

A  large  part  of  the  variation  in  productive  stand  is  caused  by  the 
occurrence  of  hills  having  vines  producing  no  hops.  Such  hills  pre¬ 
sent  a  greater  problem  than  those  which  are  missing,  since  many  of 
them  if  left  undisturbed  produce  a  good  crop  the  following  year  and 
digging  them  out  and  setting  new  plants  might  result  in  loss  rather 
than  gain.  Each  year  a  few  of  the  replants  fail  to  bear  hops;  others 
of  the  hills  are  probably  unproductive  through  loss  of  vigor,  since  a 
number  are  dead  the  following  ySar,  and  some  vigorous  and  normally 
productive  hills  through  some  accident  fail  to  yield  a  crop.  IIow 
these  various  classes  among  the  hills  having  vines  but  no  hops  are 
distributed  from  year  to  year  is  shown  in  Table  III. 

[Cir.  112] 


30 


CIRCULAR  112,  BUREAU  OF  PLANT  INDUSTRY. 


Table  III. — Record  of  the  hills  on  1  acre  having  vines  but  producing  no  hops,  for  the  years 

1909  to  1912,  inclusive. 


Total 

hills. 

Re- 

Productive  hills. 

Nonproductive  hills. 

Hills 
dead  the 

Year. 

planted 

hills. 

Previous 

year. 

Follow¬ 
ing  year. 

Previous 

year. 

Follow¬ 
ing  year. 

following 

year. 

1909 . 

43 

(0 

2 

(*) 

17 

36 

C1) 

2 

1 

6 

1910 . 

21 

18 

1 

2 

1911 . 

2  50 

19 

25 

37 

6 

5 

8 

1912 . 

58 

3 

51 

(') 

4 

0) 

0) 

1  No  record. 

2  The  crop  on  24  of  these  hills  was  lost  through  defective  supports,  which  allowed  the  vines  to  fall  to  the 
ground. 

This  table  shows  that  the  relation  existing  between  the  newly 
replanted  hills  and  those  having  vines  but  no  hops  is  less  close  than  is 
generally  supposed,  since  the  number  of  the  latter  which  were  replants 
is  small  both  in  comparison  with  the  total  number  of  hills  having  vines 
producing  no  hops  and  with  the  number  of  hills  successfully  replanted, 
as  shown  in  Table  II.  The  figures  in  columns  4  and  5  of  Table  III 
indicate  that  of  the  hills  having  vines  but  no  hops  in  any  given  year 
the  greater  number  were  productive  in  the  previous  year  as  well  as 
in  the  one  immediately  following.  Similarly,  the  figures  in  columns 
6  and  7  show  that  very  few  of  these  hills  were  nonproductive  in  either 
the  previous  or  the  following  year.  Finally,  from  the  last  column 
it  appears  that  relatively  few  of  the  hills  having  vines  but  producing 
no  hops  are  numbered  with  the  dead  the  following  year. 

In  view  of  the  facts  here  presented  there  seems  no  escape  from  the 
conclusion  that  a  large  number  of  the  cases  of  hills  having  vines  but 
no  hops  arise  through  neglect  or  carelessness  in  cultivating  or  caring 
for  the  plants  up  to  harvest  time. 

LOSS  IN  YIELD  DUE  TO  DEFECTIVE  STAND. 


Everyone  recognizes  that,  as  a  rule,  a  poor  stand  means  a  diminished 
yield,  but  it  frequently  happens  that  the  extent  of  this  loss  is  not 
fully  appreciated.  This  is  particularly  true  when  the  number  of 
missing  or  nonproductive  hills  is  small,  for  then  the  grower  often  feels 
that  the  saving  would  not  be  large  enough  to  warrant  his  giving  the 
time  and  attention  necessary  to  maintain  a  full  productive  stand. 
This  impression  is  likely  to  persist  unless  some  relative  numerical 
expression  is  found  that  will  approximately  represent  the  extent  of 
the  loss.  A  fairly  satisfactory  method  of  estimating  loss  is  to  deter¬ 
mine  the  percentage  of  productive  stand  and  the  actual  yield,  say  on 
1  acre,  and  from  these  figures  to  calculate  what  the  yield  would  be 
on  the  basis  of  a  productive  stand  of  100  per  cent.  The  difference 
between  the  estimated  yield  and  the  actual  yield  will  then  represent 
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the  loss.  Applying  this  method  to  the  records  of  the  acre  discussed  . 
in  the  previous  paragraphs  the  results  set  forth  in  Table  IV  were 
obtained. 


Table  IV. — Estimated  loss  and  comparison  of  actual  with  estimated  yield  on  1  acre  of 

hops. 


Year. 

Pro¬ 

ductive 

stand. 

Actual 
yield,  dry 
weight. 

Estimated 
yield  with 
full  pro¬ 
ductive 
stand. 

Estimated  loss  due 
to  lack  of  stand.1 

Quantity. 

Value. 

1909 . 

Per  cent. 

89. 1 
89.9 

92.2 

82.2 

Pounds. 

1,487 

1,443 

2,353 

1,828 

Pounds. 

1,668 

1,605 

2,552 

2,223 

Pounds. 

181 

162 

199 

395 

$29. 32 
15.87 
64.27 
50.56 

1910 . 

1911 . 

1912 . 

i  The  estimate  of  value  is  on  the  basis  of  the  farm  value  of  hops  in  cents  per  pound,  less  6  cents  per 
pound  for  harvest  costs.  These  farm  values  are  officially  estimated  by  the  Bureau  of  Statistics,  U.  S. 
Dept,  of  Agriculture,  as  follows:  1909,  22.2  cents;  1910,  15.8  cents;  1911,  38.3  cents;  1912,  18.8  cents. 


When  the  effect  on  yield  of  missing  and  unproductive  hills  is  thus 
translated  into  terms  of  dollars  and  cents  per  acre,  the  results  of 
inattention  to  proper  cultural  methods  become  very  clear.  The  aver¬ 
age  loss  on  this  acre  for  the  four  years  1909  to  1912  was  $40,  a 
sum  certainly  well  in  excess  of  that  required  to  pay  for  the  labor  and 
supervision  necessary  to  maintain  a  maximum  percentage  of  pro¬ 
ductive  stand. 

SUGGESTED  PROCEDURE  FOR  MAINTAINING  A  GOOD  STAND. 

Although  some  growers  succeed  in  maintaining  a  practically  per¬ 
fect  stand,  others  may  fail  to  do  so  owing  to  causes  clearly  beyond 
their  control.  However,  strict  attention  to  the  suggestions  which 
follow  will  eliminate  nearly  all  of  those  cases  of  missing  or  nonpro¬ 
ductive  hills  which  are  due  to  carelessness  or  neglect.  Such  cases,  as 
is  shown  on  previous  pages,  are  responsible  for  the  greater  part  of  the 
loss  due  to  defective  stand. 

PRACTICAL  SUGGESTIONS. 

(1)  Just  before  harvest  tune  mark  by  means  of  stakes  driven  well 
into  the  ground  all  missing,  “bastard,”  and  excess  male  hills.  After 
harvest  dig  out  these  hills  and  leave  an  open  excavation  at  least  3 
feet  across  and  2  feet  deep. 

(2)  At  pruning  time  dig  out  all  hills  that  have  died  during  the 
winter;  then,  before  replanting,  fill  the  site  of  all  excavated  hills  with 
fresh  soil  mixed  with  manure. 

(3)  If  possible,  replant  early  while  the  soil  contains  an  abundance 
of  moisture  to  support  the  growth  of  the  cuttings;  cuttings  planted 
in  dry  soil  or  sand  should  be  well  watered  when  they  are  set  out. 
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(4)  In  replanting  use  only  sound,  vigorous  cuttings  taken  from  high- 
yielding  hills  and  see  that  the  cuttings  are  not  allowed  to  dry  out 
before  planting. 

(5)  After  the  plants  are  well  started  inspect  the  hills  carefully 
and  replace  all  weak  or  dead  plants  with  vigorous  reserve  plants  from 
the  nursery. 

(6)  Personally  supervise  the  work  of  replanting,  especially  when 
it  is  done  under  contract  or  when  immigrant  labor  is  employed. 

(7)  In  pruning,  carefully  distinguish  (a)  normal,  well-developed 
stocks,  which  may  be  cut  back  either  quite  close  to  the  crown  or  so 
as  to  leave  only  the  first  set  of  eyes  on  the  stumps  of  the  vines  of  the 
previous  year,  and  (b)  small,  weak  stocks,  which  should  be  so  cut 
that  two  or  even  three  sets  of  eyes  will  be  left  on  the  stumps  of  the 
vines. 

(8)  See  that  the  vines  are  properly  tied  up,  so  that  they  will  not  be 
caught  and  broken  or  torn  down  by  the  implements  used  in  cultivat¬ 
ing  or  spraying. 

(9)  Keep  a  constant  oversight  of  the  fields  and  whenever  a  vine 
is  torn  down  or  falls  to  the  ground  see  that  it  is  immediately  replaced 
on  its  proper  support. 
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SOME  CONDITIONS  INFLUENCING  THE 
YIELD  OF  HOPS.0 


INTRODUCTION. 

In  certain  of  the  hop-growing  sections  of  the  United  States  the 
opinion  is  frequently  expressed  that  there  has  been  a  progressive  de¬ 
cline  in  the  annual  average  yield  per  acre  extending  over  a  term  of 
years.  In  other  sections  growers  believe  that  the  yields  are  at  least 
as  great  now  as  they  have  ever  been.  Some  support  for  each  view  is 
found  in  Table  I,  adapted  from  Bulletin  No.  50  of  the  Bureau  of 
Statistics,  U.  S.  Department  of  Agriculture. 


Table  I. — Average  yield  of  hops,  by  States,  for  the  census  years  .1880,  1890, 

and  1900. 


State. 

Average  yield  per  acre. 

1880. 

1890. 

1900. 

California . 

Pounds. 

1,291 

554 

804 

1,317 

Pounds. 

1,648 

547 

1,155 

1,626 

Pounds. 

1,469 

630 

951 

1,287 

New  York . 

Oregon . 

Washington .  ...  .  .  .  . 

a  This  paper  clearly  illustrates  the  importance  of  applying  exact  methods  in 
studying  the  factors  influencing  crop  yields.  The  facts  here  set  forth  were 
obtained  from  a  study  of  the  yield  of  hops,  and  they  offer  suggestions  of  great 
practical  importance  to  every  hop  grower.  It  is  desirable  to  emphasize  the 
point  that  the  most  profitable  methods  of  culture  and  handling  can  not  he  accu¬ 
rately  determined  by  general  observation  alone,  since  many  details  will  be  over¬ 
looked  which,  apparently  trifling  in  themselves,  become  of  great  importance 
when  taken  in  the  aggregate.  For  example,  the  direct  loss  due  to  the  lack  of 
a  stand  alone  may  not  be  appreciated  until  a  survey  is  made  and  the  percentage 
ratio  determined. 

The  practical  points  presented  in  this  publication  were  developed  in  connec¬ 
tion  with  an  extended  investigation  of  American  hop  growing  and  handling 
which  is  being  carried  on  by  Dr.  W.  W.  Stockberger,  Pharmacognosist,  assisted 
by  Mr.  James  Thompson,  expert,  under  the  general  direction  of  Dr.  It.  II.  True. 
Physiologist  in  Charge  of  Drug-Plant  Investigations,  and  it  seems  desirable  to 
make  these  results  immediately  available  in  the  form  of  a  circular. — G.  II. 
Powell,  Acting  Chief  of  Bureau. 
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The  figures  given  in  this  table  were  taken  at  ten-year  intervals,  and 
in  the  absence  of  those  for  the  intervening  years  they  are  of  little 
value  in  determining  either  an  increase  or  a  decrease  in  the  average 
annual  yield.  Assuming,  however,  that  the  apparent  diminution  of 
yield  for  the  State  of  California  as  indicated  by  the  table  was  real,  a 
thorough  study  of  an  individual  acre  in  the  central  part  of  the  State 
was  begun  in  1909  for  the  purpose  of  determining  some  of  the  factors 
which  might  be  responsible  for  diminished  production. 

The  results  of  this  study  clearly  indicate  that  closer  attention  to 
certain  cultural  details  should  result  in  a  substantial  increase  in  yield. 

THE  METHODS  EMPLOYED  IN'  THE  INVESTIGATION. 

The  acre  selected  for  study  represented,  as  far  as  inspection 
alone  could  determine,  the  average  of  conditions  existing  in  several 
contiguous  fields  of  hops  aggregating  about  600  acres.  The  soil,  a. 
rich  sandy  loam,  had  been  under  hops  continuously  for  the  last  ten 
years.  The  rows  were  7  feet  apart,  running  from  east  to  west,  and  j 
the  hills  were  approximately  6^  feet  apart  in  the  rows.  The  hops  | 
were  trained  on  strings  about  18  feet  long,  depending  from  the  wires 
of  the  usual  type  of  high-wire  trellis.® 

When  the  crop  was  ready  for  harvesting,  a  plat  was  made  of  the 
entire  acre  and  a  definite  number  assigned  to  every  hill.  The  hops 
were  then  picked  from  each  hill  separately,  weighed,  and  the  weight 
recorded  opposite  the  number  assigned  to  that  respective  hill.  The 
number  of  vines  to  the  hill,  the  occurrence  of  male,  dwarf,  “  bastard,” 
nonproductive,  and  missing  hills,  and  the  general  characteristics  of 
the  product  of  each  hill  were  also  recorded. 

EFFECT  OF  IMPERFECT  STAND  ON  YIELD  OF  HOPS. 

When  the  observations  were  tabulated  it  became  evident  that  the 
yield  had  been  heavily  reduced  through  the  occurrence  of  a  large 
number  of  nonproductive  and  missing  hills,  as  will  be  seen  from  the 


following: 

/ 

Hills  producing  bops _ 853 

Hills  having  vines  with  no  hops -  42 

Missing  hills _  56 

Hills  with  dwarfed  vines _  1 

Hills  having  “bastard”  vines _  5 

Hills  having  only  male  vines _  10 


Total _ : _ 067 


Deducting  the  number  of  male  hills,  the  presence  of  which  is  held  to 
be  necessary  for  the  proper  development  of  the  crop,  there  should 
have  been  on  this  acre  957  productive  hills,  as  against  853  hills 


®  See  Farmers’  Bulletin  304,  p.  14. 
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actually  bearing  hops.  This  gives  an  absolute  reduction  of  104  hills, 
or  10.8  per  cent.  Had  the  entire  number  of  hills  been  in  bearing  the 
yield  would  have  been  12.1  per  cent  greater  than  that  actually  ob¬ 
tained. 

The  distribution  of  the  hills  having  vines  with  no  hops  and  of  the 
missing  hills  is  shown  on  the  accompanying  diagram  (fig.  1).  The 
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Fig.  1. — Diagram  showing  the  distribution  of  nonproductive  and  missing  hills  of  hops  on 
the  experimental  acre  in  California.  0  —  Vines  bearing  no  hops  ;  X  =  missing  hills. 


dots  indicate  the  hills  having  vines  bearing  no  hops,  and  the  crosses 
the  missing  hills.  This  distribution  appears  to  be  entirely  one  of 
chance  and  not  due  to  variation  in  the  soil,  imperfections  in  the 
drainage,  or  other  purely  local  factors. 
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VARIATION  IN  THE  YIELD  FROM  INDIVIDUAL  HILLS. 

A  wide  variation  was  observed  in  the  yield  from  individual  hills. 
This  ranged  from  a  few  ounces  in  some  cases  to  as  much  as  18 
pounds  in  others.  In  making  the  records  the  weight  of  green  hops 
was  taken  to  the  nearest  half  pound,  and  the  results  have  been  put  in 
tabular  form,  appearing  in  Table  II.  In  the  columns  marked 
“  Yield  ”  the  weight  of  green  hops  is  given  to  the  nearest  half  pound, 
and  in  the  other  two  columns  is  given  the  number  of  hills,  each  of 
which  gave  the  yield  opposite  these  numbers  in  the  adjacent  column 
to  the  left. 

Table  II. — Number  of  hills  giving  various  yields  of  hops  on  the  experimental 

acre  in  California. 


Yield. 

Hills. 

Yield. 

Hills. 

Pounds. 

Number. 

Pounds. 

Number. 

0.5 

18 

9.5 

24 

1.0 

50 

10.0 

31 

1.5 

34 

10.5 

16 

2.0 

39 

11.0 

24 

2.5 

33 

11.5 

10 

3.0 

32 

12.0 

20 

3.5 

43 

12. 5 

5 

4.0 

41 

13.0 

7 

4.5 

35 

13.5 

6 

5.0 

60 

14.0 

11 

5.5 

44 

14.5 

3 

6.0 

44 

15.0 

2 

6.5 

21 

15.5 

i 

7.0 

49 

16.0 

0 

7.5 

36 

16.  5 

0 

8.0 

46 

17.0 

l 

8.5 

25 

17.5 

l 

9.0 

38 

18.0 

3 

The  total  yield  of  this  acre  was  5,207.5  pounds  of  green  hops,  and  I 
this  divided  by  853,  the  number  of  bearing  hills,  gives  6.10T— }—  pounds 
as  the  average  production  per  hill.  Of  the  entire  number  of  hills, 
473  were  below  the  average  and  380  hills  were  above  the  average 
production.  Also,  the  average  production  is  only  one-third  of  that 
reached  in  the  case  of  a  few  hills. 

According  to  the  quantity  of  hops  produced  the  hills  may  be 
roughly  divided  into  three  classes,  or  groups:  (1)  Those  yielding 
less  than  G  pounds,  (2)  those  yielding  from  G  to  12  pounds,  and  (3) 
those  yielding  more  than  12  pounds.  The  first  group  consists  of  429 
hills,  or  50.1  per  cent  of  the  entire  number,  and  these  produced  only 
1,380.5  pounds,  or  2G.5  per  cent  of  the  entire  yield.  The  second  I 
group  has  384  hills,  or  45  per  cent  of  the  entire  number,  and  the  pro¬ 
duction  was  3,201  pounds,  or  62.0  per  cent  of  the  entire  yield.  The 
third  group  consists  of  40  hills,  or  4.7  per  cent  of  the  entire  number, 
and  the  hops  produced .  weighed  5GG  pounds,  being  10.8  per  cent  of 
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the  entire  yield.  Ihe  accompanying  figure  (fig.  2)  shows  graph¬ 
ically  the  relationship  between  these  three  groups. 

b  igure  2  will  serve,  also,  in  forming  some  conception  of  type  with 
respect  to  yield  from  the  hills  of  an  entire  field.  A  study  of  the  hills 
of  group  1  shows  that  for  various  reasons  they  are  less  productive 
than  those  usually  regarded  as  average  or  representative  hills.  Simi- 
larly,  the  hills  of  group  3  are  few  in  number  and  may  be  considered 
as  exceptional  and  their  occurrence  expected  far  less  often  than  that 
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Fig.  2. — Diagram  showing  the  ratio  of  the  number  of  hills  to  the  production  of  hops  in 
three  groups  of  low,  medium,  and  high  yielding  hills. 


of  the  hills  of  the  other  groups.  It  seems,  therefore,  that  among  the 
hills  of  group  2,  where  the  bulk  of  the  yield  was  obtained,  the  typical 
hills  with  respect  to  yield  may  be  expected  to  occur.  Assuming,  then, 
that  the  prevailing  type  of  normal  hills  with  respect  to  yield  lies 
between  those  producing  C  and  those  producing  12  pounds,  there  is 
every  reason  for  giving  special  attention  to  the  hills  low  in  yield  for 
the  purpose  of  bringing  them  to  a  higher  state  of  productiveness. 

The  fact  should  not  be  lost  sight  of  that  the  average  yield  for  this 
acre,  6.1-j—  pounds  per  hill,  lies  just  above  the  lower  limit  of  yield  in 
[Cir.  56] 
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the  second  group.  If  through  better  methods  of  handling  and  closer 
attention  to  the  details  of  culture  the  number  of  hills  in  the  first 
group  can  be  materially  diminished,  the  average  yield  for  the  entire 
acre  will  be  correspondingly  advanced  toward  the  upper  limit  of 
yield  in  the  second  group,  and  the  total  yield  thereby  substantially 
increased.  In  the  following  pages  some  suggestions  will  be  given  as 
to  how  this  may  be  accomplished. 

RELATION  OF  NUMBER  OF  VINES  PER  HILL  TO  YIELD. 

The  records  obtained  from  the  acre  under  observation  show,  fur¬ 
ther,  that  the  number  of  vines  trained  from  the  individual  hills 
varied  from  one  to  eight.  The  distribution  of  the  hills  according  to 
the  number  of  vines  is  shown  in  the  following : 


Hills  having  one  vine _  54 

Hills  having  two  vines _ 113 

Hills  having  three  vines _ 135 

Hills  having  four  vines _ 186 

Hills  having  five  vines _ 188 

Hills  having  six  vines _ 168 

Hills  having  seven  vines _  8 

Hills  having  eight  vines _  1 


Total _ 853 


Several  explanations  of  the  variation  in  vines  to  the  hill  may  be 
advanced.  Among  them  are  the  recent  replanting  of  certain  hills, 
in  which  case  they  would  not  have  the  vigor  of  older  hills;  the  weak¬ 
ening  of  the  roots  of  some  hills  by  disease  or  the  attacks  of  insects; 
the  exhaustion  of  the  vigor  of  others  through  long-continued  pro¬ 
duction  ;  the  breaking  off  of  a  portion  of  the  vines  in  cultivation ;  the 
destruction  of  some  vines  by  the  wind ;  or  the  cutting  off  of  too  many 
vines  at  the  time  of  training.  What  seems  most  probable  is  that 
through  the  carelessness  and  negligence  of  the  workmen  the  proper 
number  of  vines  was  not  trained.  It  is  probable,  also,  that  indi¬ 
vidual  differences  in  vigor  and  productiveness  should  be  taken  into 
account. 

The  relation  between  the  number  of  vines  per  hill  and  the  yield 
per  hill  is  shown  in  Table  III. 

[Cir.  56] 
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Table  III. — Comparison  of  the  production  of  hops  to  the  hill  and  the  number 

of  vines  to  the  hill.  / 


Number  of  vines  to  the  hill — 

Total 

Yield  to 

num- 

the  hill. 

ber  of 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

vines. 

Pounds. 

0.5 

10 

8 

18 

1.0 

23 

17 

i 

1 

1 

50  ! 

1.5 

11 

15 

4 

2 

2 

34 

2.0 

4 

19 

10 

5 

1 

( 

39 

2.5 

2 

11 

15 

4 

1 

33 

3.0 

1 

10 

12 

5 

4 

32 

3.5 

2 

8 

15 

14 

3 

1 

43 

4.0 

1 

9 

9 

14 

4 

4 

41 

4.5 

4 

9 

13 

1 

1 

35 

5.0 

3 

18 

19 

12 

8 

60 

5.5 

3 

11 

10 

5 

44 

6.0 

3 

6 

11 

15 

9 

44 

6.5 

2 

8 

4 

21 

7.0 

2 

4 

17 

14 

12 

49 

7.5 

8 

18 

10 

36 

8.0 

4 

11 

18 

13 

46 

8.5 

2 

4 

8 

11 

25 

9.0 

1 

2 

10 

10 

12 

2 

1 

38 

9.5 

1 

8 

1 

24 

10.0 

1 

6 

11 

13 

31 

10.5 

1 

6 

8 

1 

16 

11.0 

2 

14 

1 

24 

11.5 

1 

1 

1 

10 

12.0 

3 

10 

20 

12.5 

2 

1 

1 

1 

5 

13.  0 

1 

2 

4 

13.5 

5 

1 

6 

14.  0 

1 

2 

3 

11 

14.5 

1 

2 

3 

15.0 

1 

1 

2 

15.5 

1 

i 

16.0 

0 

16.5 

] 

0 

17.0 

1 

l 

17.5 

1 

l 

18.0 

. 1 

1 

2 

3 

54 

113 

135 

186 

188 

168 

8 

1 

853 

In  the  first  column  of  the  table  the  yield  per  hill  is  given  to  the 
nearest  half  pound.  The  figures  at  the  top  of  the  following  columns 
indicate  the  number  of  vines  produced  by  each  hill  occurring  therein, 
and  the  hills  in  each  column  are  distributed  according  to  their  produc¬ 
tion  to  the  nearest  half  pound.  For  example,  from  column  1  it  will 
be  seen  that  ten  1-vine  hills  produced  0.5  pound  each,  twenty-three 
1-vine  hills  produced  1  pound  each,  etc. ;  from  column  2  eight  2-vine 
hills  produced  0.5  pound  each,  seventeen  2-vine  hills  produced  1 
pound  each;  from  column  3  seven  3-vine  hills  produced  1  pound  each, 
four  3-vine  hills  produced  1.5  pounds  each,  and  so  on  for  the  entire 
table.  At  the  foot  of  the  table  the  totals  show  the  entire  number  of 
hills  producing  the  number  of  vines  indicated  by  the  figure  at  the  top 
of  the  respective  columns. 

A  study  of  Table  III  will  show  that  the  larger  numbers  in  each 
column  occur  in  groups,  but  that  the  position  of  these  groups  with 
respect  to  the  production  per  hill  is  very  different.  Thus  (from 
column  1)  10,  23,  and  11  hills  produced  0.5,  1,  and  1.5  pounds  each. 
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respectively;  (from  column  3)  15,  12,  and  15  hills  produced  2.5,  3, 
and  3.5  pounds  each,  respectively;  (from  column  5)  14,  18,  and  18 
hills  produced  7,  7.5,  and  8  pounds  each,  respectively.  From  column 
1  it  appears  that  no  1-vine  hill  produced  more  than  4  pounds,  and 
from  column  6  that  relatively  few  6-vine  hills  produced  less  than 
6.5  pounds  each.  The  balance  of  evidence,  therefore,  is  entirely  in 
favor  of  a  much  larger  total  production  when  6  vines  to  each  hill 
are  trained  than  with  a  smaller  number. 

COMPARISON  OF  ACTUAL  WITH  POSSIBLE  YIELDS  ON  1  ACRE. 

The  actual  yield  of  hops  on  the  acre  studied  was  5,207.5  pounds, 
and  the  mean  yield  per  hill  6.104— [-  pounds.  Had  there  been  a  full 
stand  of  957  bearing  hills,  with  this  same  average  yield  per  hill,  the 
production  on  the  acre  would  have  been  5,841.5  pounds.  This  is  an 
increase  of  12.1—)—  per  cent  over  the  actual  yield. 

In  a  similar  manner,  the  possible  yield  per  acre  has  been  calculated 
for  each  number  of  vines  trained  per  hill.  For  comparison  the  results 
have  been  brought  together  in  Table  IV,  which  follows: 


Takle  IV. — Possible  yield  on  1  acre  of  hops,  according  to  the  number  of  vines 
trained,  with  the  corresponding  increase  or  decrease  of  the  possible  over  the 
actual  yield. 


Number  of  vines  to  the  hill. 

Number  of 
hills. 

Actual 

yield. 

Average 
yield  to 
the  hill. 

Average 
yield  to 
the  yine. 

Possible 
yield  to 
the  acre. 

Increase  or 
decrease  of 
possible 
over  actual 
yield. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Per  cent. 

1 . 

54 

71.5 

1.324 

1.324 

1 , 257. 0 

a  75.  84- 

2 . 

113 

293.  5 

2.  597 

1.298 

2,485.3 

a  52.  2+ 

3 . 

135 

585.  5 

4.337 

1.445 

4,150.5 

a  20.  2+ 

1 . 

180 

1.1(18.0 

(i.  279 

1 . 509 

0,009.0 

b  15. 3-i- 

5 . 

188 

1.488.5 

7.917 

1.583 

7,576.  5 

b  45.  4  4- 

6 . 

ItiS 

1,510.5 

8.991 

1.498 

8,004.3 

^  65.  2-J- 

7 . 

c  8 

81.  0 

10.  125 

1. 440 

8.... 

c  1 

I 

“  Decrease.  b  Increase.  r  Number  of  hills  (oo  small  for  consideration. 


The  average  yield  to  the  hill  was  determined  in  each  case  by  divid¬ 
ing  the  number  of  pounds  produced  by  all  of  the  hills  having  the 
same  number  of  vines  by  the  number  of  such  hills.  The  possible 
yield  was  then  obtained  by  multiplying  the  average  yield  per  hill 
by  957,  the  number  of  possible  bearing  hills  to  the  acre.  It  will  be 
observed  that  the  possible  yield  in  the  case  of  the  hills  having  1,  2, 
and  3  vines,  respectively,  is  very  much  less  than  the  actual  yield, 
which  was  5,207.5  pounds.  Also,  in  the  case  of  the  hills  having  4,  5, 
and  6  vines,  respectively,  the  possible  yield  is  far  in  excess  of  the 
actual,  being  65.2+  per  cent  greater  for  the  6-vine  hills. 
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.  It  should  be  noted  that  the  average  yield  per  vine  is  fairly  con¬ 
stant,  irrespective  of  the  number  of  vines  to  the  hill.  The  average 
yield  per  vine  for  the  entire  acre  also  closely  accords  with  these 
figures,  being  in  this  case  1.513  pounds  per  vine. 

The  averages  given  in  Table  IY  may  be  considered  as  applying 
not  only  to  the  acre  studied,  but  also  in  a  general  way  to  the  entire 
crop  in  the  section  where  this  work  was  done.  So  long  as  the  general 
conditions  remain  unchanged  there  is  a  high  degree  of  probability 
that  these  averages  will  be  found  to  represent  fairly  well  what  may 
be  expected  in  succeeding  years.  Changed  weather  conditions,  at¬ 
tacks  of  lice,  mold,  and  spiders,  or  other  unfavorable  influences  to 
which  the  hop  crop  is  subject,  will  of  course  materially  affect  the 
chance  of  these  averages  being  repeated.  But  they  do  show  that  a 
great  increase  in  yield  may  be  reasonably  anticipated  in  fields  in 
which  there  is  a  full  stand  and  6  vines  are  trained  to  each  hill  over 
the  entire  field  when  it  presents  the  conditions  existing  on  the  acre 
which  has  furnished  the  data  for  these  observations. 

THE  SO-CALLED  “  BASTARD  ”  VINES. 

In  some  sections  hop  vines  are  occasionally  found  which  bear  both 
staminate  and  pistillate  flowers.  Such  plants  are  known  locally  as 
“  bastards,”  “  mongrels,”  or  “  bull-hops.”  When  they  occur  they 
represent  a  total  loss,  so  far  as  yield  is  concerned,  since  the  few  hops 
borne  by  these  vines  are  inferior  and  never  gathered.  On  the  acre 
under  consideration  there  were  only  five  of  these  plants,  but  they 
have  been  observed  in  much  greater  proportion  in  other  years  and  in 
other  localities. 

There  is  no  evidence  that  these  vines  usually  occur  near  a  male  vine, 
as  stated  by  My  rick ;  “  neither  can  an  excess  of  pollen  falling  upon 
the  pistillate  flowers  produce  this  abnormality,  as  is  believed  by  some 
to  be  rhe  case.  Plants  of  this  type  frequently  occur  among  seedling 
hops,  and  their  presence  may  be  expected  in  fields  v  here  chance  seed¬ 
lings  springing  up  near  the  permanent  hills  have  been  trained  in  the 
usual  manner.  There  are  also  good  reasons  for  believing  that  this 
undesirable  characteristic  may  be  introduced  through  the  root  cut¬ 
tings  used  in  replanting  or  in  setting  out  new  fields.  In  1908  a  num¬ 
ber  of  cuttings  were  taken  from  one  of  these  “  bastard  ’  plants  and 
removed  to  a  locality  about  40  miles  distant.  The  vines  from  these 
cuttings  came  into  flower  in  1909  and  in  every  case  reproduced  the 
malformation  of  the  original  plant  from  which  they  were  taken.  In 
view  of  this  fact  care  should  be  taken  to  prevent  the  use  of  cuttings 
from  “  bastard  ”  plants  by  promptly  digging  them  out  and  destroying 

«  Myrick,  H.  The  Hop,  New  York,  1S99,  p.  23. 
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(he  roots  as  soon  as  they  are  observed.  In  this  way  their  perpetuation 
may  be  prevented  and  the  loss  in  yield  due  to  their  occurrence  avoided. 

SUMMARY. 

A  critical  study  of  yield  on  an  acre  of  hops  in  California  selected 
as  representing  the  average  condition  of  GOO  surrounding  acres  shows 
that,  owing  to  the  occurrence  of  a  large  number  of  nonproductive  and 
missing  hills,  the  actual  yield  was  only  87.9  per  cent  of  what  might 
be  expected  with  a  perfect  stand. 

The  yield  from  individual  hills  was  found  to  vary  from  0.5  to-  18 
pounds.  Owing  to  the  large  number  of  low-yielding  hills  the  average 
3riekl  per  hill  for  the  entire  acre  was  reduced  to  6.104-j-  pounds. 

The  number  of  vines  trained  to  each  hill  varied  from  one  to  eight. 
As  the  number  of  vines  per  hill  increased,  the  average  yields  of  the 
hills  having  the  same  number  of  vines  were  found  to  increase  in 
approximately  the  same  ratio. 

Assuming  a  full  stand  of  957  hills  with  6  vines  trained  to  each  hill, 
the  calculated  possible  yield  is  G5.2— |-  per  cent  greater  than  the  actual 
yield  on  this  acre. 

“  Bastard  ”  or  “  mongrel  ”  hills  should  be  dug  out  and  destroyed, 

as  thev  are  of  no  value  and  diminish  the  total  vielcl. 

*/ 

Approved : 

James  Wilson, 

Secretary  of  Agriculture. 

Washington,  D.  C.,  March  7,  1910. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 


Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington ,  D.  C.,  September  18,  1912. 


Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend 
for  publication  as  Bulletin  No.  271  of  the  series  of  this  Bureau  a 
manuscript  by  Dr.  W.  W.  Stockberger,  Physiologist,  and  Mr.  Frank 
Rabak,  Chemical  Biologist,  entitled  “  Some  Effects  of  Refrigeration 
on  Sulphured  and  Uusulphured  Hops,”  submitted  by  Dr.  R.  H.  True, 
Physiologist  in  Charge  of  the  Office  of  Drug-Plant,  Poisonous-Plant, 
Physiological,  and  Fermentation  Investigations. 

In  this  paper  is  discussed  some  of  the  changes  which  occur  in  im¬ 
portant,  constituents  of  hops  under  different  conditions  of  storage  and 
a  comparison  is  made  of  the  relative  efficacy  of  certain  methods  for 
preventing  undesirable  changes  in  hop  constituents. 

This  bulletin  shows  that  both  refrigeration  and  sulphuring  retard 
changes  in  the  volatile  constituents  of  hops  and  that  the  determina¬ 
tion  of  the  value  of  hops  from  the  aroma  varies  according  to  indi¬ 
vidual  preference  for  or  dislike  of  one  or  the  other  of  the  aromatic 
constituents.  The  conclusions  drawn  from  a  comparison  of  valua¬ 
tions  made  from  both  physical  and  chemical  standpoints  will  be  of 
practical  importance  to  all  interested  in  the  hop  industry. 

Respectfully, 


B.  T.  Galloway, 
Chief  of  Bureau. 


Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.  I.— 788. 

SOME  EFFECTS  OF  REFRIGERATION  ON 
SULPHURED  AND  UNSULPHURED  HOPS. 


INTRODUCTION. 

Opinions  are  greatly  divided  as  to  the  desirability  or  general  ex¬ 
pediency  of  the  practice  of  treating  hops  with  the  fumes  of  burning 
sulphur  during  the  process  of  drying.  This  process,  which  in  the 
United  States  is  termed  “  sulphuring,”  has  been  long  in  vogue  and 
has  come  to  be  regarded  as  an  essential  part  of  the  method  of  prepar¬ 
ing  hops  for  market.  The  use  of  sulphur  as  an  adjunct  to  hop 
drying  apparently  originated  in  England  and  from  the  first  was 
regarded  as  a  more  or  less  effective  means  of  checking  the  tendency 
of  newly  packed  hops  to  heat  and  spoil  in  the  bale.  Later,  other 
virtues  were  claimed  for  sulphuring  in  addition  to  that  of  pre¬ 
servative  action,  and  those  who  advocate  the  use  of  sulphur  now 
believe  that  it  favorably  affects  the  hops  by  changing  and  improv¬ 
ing  the  color,  by  hastening  the  drying  through  causing  the  rapid 
death  of  the  cells,  and  by  preventing  fermentation,  thereby  improv¬ 
ing  the  keeping  qualities. 

Aside  from  sulphuring,  a  number  of  other  expedients  have  been 
resorted  to  for  the  purpose  of  delaying  or  retarding  the  changes 
which  normally  occur  in  the  chemical  constituents  of  hops  after 
they  have  been  dried  and  baled.  Of  these  expedients  refrigeration 
is  the  most  widely  used  and  from  many  considerations  it  is  perhaps 
the  most  efficient  and  generally  satisfactory  method  of  preservation 
that  has  as  yet  been  employed. 

The  sulphuring  of  hops  is  such  a  common  practice  in  the  United 
States  that  practically  all  hops  placed  in  cold  storage  may  be  re¬ 
garded  as  having  absorbed  a  varying  quantity  of  sulphurous  acid, 
depending  to  a  certain  extent  upon  the  quantity  of  sulphur  used 
at  the  time  of  drying.  Since  both  sulphuring  and  cold  storage  are 
held  to  be  efficient  agents  in  retarding  changes  in  the  essential  con¬ 
stituents  of  hops,  the  diminished  rate  of  deterioration  of  sulphured 
hops  in  cold  storage  must  be  due  to  the  combined  action  of  these 
two  processes.  However,  the  relative  efficacy  of  these  two  processes, 
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or  the  extent  to  which  the  one  or  the  other  alone  would  accomplish 
the  desired  result,  is  usually  a  subject  of  approximate  estimation 
only. 

For  the  purpose  of  obtaining  some  experimental  data  upon  the  pre¬ 
servative  action  on  hops  of  sulphuring  and  cold  storage,  singly 
and  in  combination,  suitable  material  was  prepared  and  held  under 
observation  for  several  years.  The  results  of  this  study,  which  are 
given  in  some  detail  in  this  bulletin,  indicate  that  both  cold  storage 
and  sulphuring  tend  to  delay  certain  undesirable  chemical  changes 
and  that  the  usual  trade  judgment  can  not  always  be  relied  upon  to 
give  an  accurate  measure  of  the  extent  to  which  these  changes  have 
occurred.  However,  it  is  fully  realized  by  the  writers  that  further 
experimentation  is  necessary  before  the  conclusions  drawn  from  this 
work  can  be  considered  to  have  a  general  application. 

PREPARATION  OF  THE  HOPS  STUDIED. 

The  hops  which  furnished  the  materials  for  the  observations  here 
recorded  were  all  picked  from  the  same  part  of  a  field  on  a  hop  ranch 
in  the  Sacramento  Valley  on  August  30,  1907,  and  were  dried  on  the 
same  day  under  the  senior  writer’s  supervision.  As  the  hops  were  re¬ 
ceived  from  the  field  they  were  equally  distributed  to  two  duplicate 
stove  kilns  until  each  had  received  a  load  of  about  4,500  pounds,  green 
weight.  The  fires  were  lighted  and  the  temperature  of  each  kiln 
was  gradually  raised  to  a  point  between  130°  and  140°  F.,  between 
which  limits  it  was  maintained  until  the  drying  was  completed.  On 
one  of  these  kilns  110  pounds  of  sulphur  was  burned  under  the  hops 
during  the  drying,  which  required  13  hours;  on  the  other  kiln  no 
sulphur  was  used  and  the  time  required  for  drying  was  18  hours. 
The  dry  hops  from  each  of  these  two  kilns  were  separately  deposited 
in  the  cooling  room  and  on  September  2  two  bales  of  the  usual  com¬ 
mercial  type  were  prepared  from  the  unsulphured  hops  and  two  from 
those  which  had  been  heavily  sulphured.  These  four  bales  were  con¬ 
veyed  to  Sacramento,  where  two  bales,  one  of  sulphured  and  one  of 
unsulphured  hops,  were  placed  in  cold  storage  at  36°  F.  in  the  hop 
storeroom  of  the  Buffalo  Brewing  Co.,  and  the  two  remaining  bales, 
one  of  which  was  sulphured  and  one  unsulphured,  were  placed  in 
ordinary  storage  in  the  Clunie  warehouse. 

PHYSICAL  CHANGES  IN  THE  HOPS  IN  COLD  AND  IN  ORDINARY 

STORAGE. 

As  a  rule,  it  is  difficult  to  correlate  the  valuation  of  hops  as  de¬ 
termined  from  their  physical  characters  with  the  indications  of  their 
value  derived  from  chemical  analysis.  In  the  present  case,  however, 
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some  chemical  determinations  were  made  which  are  not  ordinarily 
taken  into  account  in  analyzing  hops,  and  the  results  furnish  some 
interesting  parallels  when  compared  with  the  relative  rank  in  quality 
of  the  four  bales  of  hops  as  fixed  by  physical  valuation. 

In  order  to  have  the  differences  in  physical  condition  expressed  in 
the  language  of  the  trade  and  as  nearly  as  possible  from  the  trade 
viewpoint,  samples  were  drawn  from  time  to  time  from  the  four  bales 
and  submitted  to  various  trade  experts,  who  were  asked  to  report 
their  impressions  as  to  the  general  condition  and  relative  merit  of 
the  various  samples. 

Early  in  April,  1908,  after  the  hops  had  been  in  storage  for  seven 
months,  samples  were  drawn  from  each  of  the  four  bales  and  sub¬ 
mitted  to  five  trade  experts,  all  of  whom  concurred  in  the  following 
report  made  by  one  of  their  number : 

We  have  examined  these  samples  as  to  their  condition  at  the  present  time 
to  see  if  there  was  any  difference  between  cold  and  regularly  stored  hops,  and 
we  are  of  the  same  opinion  that  there  is  no  difference  between  the  cold-stored 
and  regularly  stored  hops. 

The  bales  were  not  sampled  a  second  time  until  midsummer,  and 
during  the  time  which  had  elapsed  since  the  first  sampling  the  hops 
in  ordinary  storage  had  been  subject  to  the  influence  of  the  hot  and 
dry  weather  which  prevails  in  the  Sacramento  Valley  at  this  season 
of  the  year.  Naturally,  it  was  expected  that  at  this  time  certain  dif¬ 
ferences  would  be  apparent  in  the  hops  under  different  conditions  of 
storage.  On  July  24,  1908,  samples  were  drawn  and  submitted  to 
an  expert  hop  buyer,  who  reported  on  them  as  follows : 

JJnsulphured  cold-stored  hops. — Fine  fresh  hop  flavor;  good  oily  feeling; 
aroma  almost  as  good  as  new  hops  and  seems  to  be  about  the  same  as  that  of 
the  sulphured  cold-stored  hops. 

Sulphured  cold-stored  hops. — Fine  fresh  hop  flavor;  good  oily  feeling;  aroma 
almost  as  good  as  new  hops,  but  color  somewhat  lighter  than  the  color  of  the 
unsulphured  sample  above  described. 

Unsulphured  ordinary-stored  hops. — Flavor  decidedly  that  of  old  hops  as  com¬ 
pared  with  the  cold-stored  samples ;  feeling  dry ;  lupulin  not  very  sticky ;  color 
about  the  same  as  the  color  of  the  unsulphured  sample  above. 

Sulphured  ordinary-stored  hops. — Fine  fresh  flavor ;  good  oily  feeling ;  aroma 
almost  as  good  as  new  hops,  but  the  color  somewhat  lighter  than  the  color  of 
the  unsulphured  sample  above  described. 

At  this  time  it  is  decidedly  noticeable  that  the  cold-stored  hops  have  by  far 
the  best  flavor  and  that  they  feel  almost  as  oily  as  new  hops,  while  the  ordinary- 
stored  hops  are  becoming  poorer. 

This  judgment  was  taken  within  an  hour  after  the  bales  had  been  sampled, 
and  on  coming  into  the  room  where  the  samples  had  been  placed  I  thought  that 
the  excellent  aroma  was  due  to  new  hops.  I  was  really  surprised  at  the  great 
difference  in  the  aroma  between  the  ordinary-stored  and  cold-stored  hops,  but 
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on  comparing  color  I  can  not  notice  any  serious  difference  between  sulphured 
and  unsulphured  hops  in  either  case. 

These  same  samples  were  next  submitted  to  a  second  expert,  who 
made  the  following  statement : 

The  difference  between  the  ordinary-stored  and  the  cold-stored  hops  is  now 
very  noticeable.  The  unsulphured  cold-stored  sample  has  a  very  good  flavor  and 
looks  fresh  and  bright.  The  unsulphured  ordinary-stored  sample  has  not  such 
a  good  flavor  as  the  former,  is  very  much  drier,  and  is  becoming  rapidly  aged. 
The  difference  between  these  two  is  particularly  noticeable  in  the  appearance 
of  the  sides  of  the  samples,  the  side  of  the  cold-stored  sample  showing  up  much 
brighter  and  fresher  than  that  of  the  other. 

The  sulphured  cold-stored  sample  has  a  fine  fresh  flavor  and  is  a  particu¬ 
larly  well-kept  hop,  while  the  sulphured  ordinary-stored  sample  has  a  musty, 
old  flavor  and  is  rather  dried  out.  The  difference  between  these  two  samples 
is  not  so  much  in  the  appearance  as  in  the  aroma. 

On  the  day  following,  these  samples  were  submitted  to  a  brew- 
master,  who  delivered  the  following  opinion: 

The  cold-stored  hops  have  a  lighter  color  as  compared  with  the  ordinary- 
stored  hops,  the  lupulin  is  bright  and  shiny,  the  hops  have  a  very  oily  and 
sticky  feeling,  and  the  aroma  is  almost  like  that  of  new  hops. 

The  ordinary-stored  hops  have  a  dull,  dry  color;  the  lupulin  is  not  so  bright 
and  appears  to  be  hard  and  dry,  with  very  little  oil  as  compared  with  the  cokl- 
stored  hops;  the  flavor  is  decidedly  different  and  very  much  like  that  of  old 
hops. 

The  bales  were  not  sampled  again  until  February  13,  1909,  eighteen 
months  after  they  were  first  placed  in  storage.  The  samples  drawn 
on  this  date  were  first  submitted  to  the  brewmaster  previously  men-  I 
tioned,  and  his  judgment  as  to  their  relative  merit  was  stated  thus: 

The  sulphured  and  unsulphured  cold-stored  samples  are  respectively  superior 
in  flavor  to  the  corresponding  ordinary-stored  samples.  The  sulphured  samples 
in  cold  and  ordinary  stoi’age  are  far  superior  both  in  flavor  and  color  to  the 
unsulphured  samples. 

The  samples  were  next  submitted  to  a  trade  expert,  who  gave  the 

following  opinion : 

% 

There  is  a  very  great  difference  between  the  cold-stored  and  ordinary-stored  ' 
hops.  The  cold-stored  samples  are  much  brighter  in  appearance,  have  much 
more  flavor,  contain  much  more  moisture,  and  their  lupulin  is  much  brighter 
than  the  ordinary-stored  samples.  The  cold-stored  samples  would  pass  for  new 
hops,  while  the  ordinary-stored  samples  show  their  age  and  could  not  pass  for 
anything  else  than  “  olds.”  By  new  hops  I  mean  the  190S  crop. 

Of  the  cold-stored  hops  the  unsulphured  sample  seems  to  have  a  trifle  more 
flavor  than  the  sulphured  one,  but  the  latter  has  a  sweeter  flavor,  which  I 
believe  would  be  preferred.  The  lupulin  in  both  these  samples  is  very  fresh 
and  moist,  but  that  in  the  sulphured  sample  is  a  trifle  the  brighter.  The  sul-  i 
phured  sample,  though  in  appearance  fresher  than  the  unsulphured  sample,  is 
not  as  moist  as  the  latter. 

Of  the  ordinary-stored  hops  the  unsulphured  sample  has  much  more  flavor 
than  the  sulphured  sample,  the  latter  having  very  little  flavor  at  all.  The 
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lupulin  in  the  sulphured  sample  is  a  trifle  brighter  than  that  in  the  other. 

The  unsulphured  sample  is  much  more  moist  than  the  sulphured  sample,  though 
the  latter,  before  a  detailed  examination,  appears  to  be  the  fresher  of  the  two, 
a  condition  that  can  be  traced  to  the  brightening  effect  of  the  sulphur. 

Since  the  sulphured  cold-stored  hops  naturally  conformed  most 
closely  in  appearance  and  general  condition  to  the  hops  usually  found 
in  the  trade  it  was  expected  that  they  would  be  ranked  first  in  quality, 
and  such  proved  to  be  the  case  when  the  several  expressions  of  judg¬ 
ment  by  the  trade  experts  were  analyzed.  With  respect  to  the  other 
lots  of  hops,  however,  opinion  was  divided  and  the  usual  differences 
in  trade  judgment  of  quality  are  here  well  illustrated.  The  rank  in 
order  of  merit  as  fixed  by  four  of  the  judges  was  as  follows: 


Sulphured  cold-stored  hops _ 1,  i;  i. 

Uusulphured  cold-stored  hops _ 2,  2,  3,  2. 

Sulphured  ordinary-stored  hops _ 3,  4,  2,  4. 

Unsulphured  ordinary- stored  hops _ 4.  3.  4,  3. 


CHANGES  IN  THE  VOLATILE  CONSTITUENTS  OF  HOPS  IN  COLD 

AND  IN  ORDINARY  STORAGE. 

On  September  10,  1909,  portions  of  the  four  bales  of  hops  under 
consideration  were  withdrawn  from  storage  and  subjected  to  steam 
distillation  to  remove  the  volatile  oils,  which  were  then  dried  and 
purified  and  later  examined  to  determine  their  degree  of  acidity  and 
ester  content.  These  factors,  together  with  the  percentage  of  yield 
of  volatile  oil,  are  given  in  Table  I. 

Table  I. — Comparison  of  volatile  oils  from  sulphured  and  unsulphured  hops  in 
cold  and  in  ordinary  storage  for  two  years. 


Source  of  oil  examined. 

Percent¬ 
age  of  oil. 

Acid 

number. 

Ester 

number. 

Sulphured  cold-stored  hops _ _ _ 

0.12 

7.3 

78 

Unsulphured  cold-stored  hops _ _ _ _ 

.12 

9.0 

103 

Sulphured  erdinary-stored  hops . . . . . . 

.00 

12.5 

90 

Unsulphured  ordinary-stored  hops  ..  _  _ _ 

.05 

15.6 

151 

An  inspection  of  this  table  reveals  the  following  interesting  facts: 

(1)  The  yield  of  oil  is  twice  as  great  in  the  cold-stored  hops  as  in 
those  in  ordinary  storage. 

(2)  The  acidity  of  the  oil  from  the  cold-stored  hops  is  far  less 
than  that  of  the  hops  in  ordinary  storage. 

(3)  The  oil  from  the  sulphured  hops  in  ordinary  storage  shows  an 
increase  of  71.2  per  cent  in  acidity  over  that  from  the  hops  in  cold 
storage,  while  the  oil  from  the  unsulphured  hops  in  ordinary  storage 
shows  an  increase  of  73.3  per  cent  in  acidity  over  that  of  the  oil  from 
those  in  cold  storage. 
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(4)  The  oil  from  the  unsulphured  cold-stored  hops  shows  an  in¬ 
crease  of  23.2  per  cent  in  acidity  over  that  from  the  hops  that  were 
sulphured,  while  the  oil  from  the  unsulphured,  ordinary-stored  hops 
shows  an  increase  of  24.8  per  cent  in  acidity  over  that  from  the  hops 
that  were  sulphured. 

(5)  The  oil  from  the  unsulphured  orclinary-stored  hops  shows  an 
increase  of  113.6  per  cent  in  acidity  over  the  oil  from  sulphured  cold- 
stored  hops. 

(6)  The  ester  content  of  the  oil  from  the  sulphured  hops  is  much 
less  than  that  of  the  oil  from  the  unsulphured  hops. 

(7)  The  oil  from  the  unsulphured  ordinary-stored  hops  shows  an 
increase  of  23  per  cent  in  ester  content  over  that  from  the  hops  in  cold 
storage,  while  the  oil  from  the  unsulphured  hops  in  ordinary  storage 
shows  an  increase  of  46.6  per  cent  in  ester  content  over  the  oil  from 
those  in  cold  storage. 

(8)  The  oil  from  the  unsulphured  cold-stored  hops  shows  an  in¬ 
crease  of  32  per  cent  in  ester  content  over  the  oil  from  the  sulphured 
cold-stored  hops,  while  the  oil  from  the  unsulphured  orclinary-stored 
hops  shows  an  increase  of  57.2  per  cent  in  ester  content  over  that 
from  the  sulphured  hops  in  ordinary  storage. 

(9)  The  oil  from  the  unsulphured  ordinary-storecl  hops  shows  an 
increase  of  93.5  per  cent  in  ester  content  over  that  of  the  oil  from  the 
sulphured  cold-stored  hops. 

This  analysis  gives  an  index  of  the  relative  efficacy  of  sulphuring 
and  cold  storage  in  controlling  changes  in  acidity  and  ester  content 
of  the  hop  oils  during  the  first  two  years  of  storage.  The  percentages 
of  increase  in  acidity  as  between  cold  and  ordinary  storage  are 
approximately  three  times  the  corresponding  increase  as  between  the 
sulphuring  and  nonsulphuring.  This  would  apparently  indicate 
that  cold  storage  is  three  times  as  effective  as  sulphuring  in  retarding 
increase  in  acidity.  With  respect  to  ester  content,  the  increase,  as 
between  the  oils  from  cold  and  ordinary  stored  hops,  is  twice  as 
great  in  unsulphured  as  in  sulphured  hops;  also  as  between  sulphured 
and  unsulphured  hops  the  increase  in  the  ester  content  of  the  oil  is 
twice  as  great  in  ordinary  storage  as  in  cold  storage.  This  would 
seem  to  show  that  cold  storage  and  sulphuring  are  about  equally 
effective  in  retarding  the  increase  in  the  ester  content  and  that  the 
two  combined  exert  double  the  effect  of  either  acting  alone. 

On  December  1,  1910,  fifteen  months  later,  a  second  set  of  samples 
was  taken  from  the  four  bales  in  storage  and  the  volatile  oils  removed 
by  distillation.  The  results  of  the  examination  of  these  oils,  which 
are  given  in  Table  II,  show  little  harmony  with  those  of  the  first 
analysis. 
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Table  II.  Comparison  of  volatile  oils  from  sulphured  and  unsulphured  hops  in 
cold  and  in  ordinary  storage  for  three  years  and  three  months. 


Source  of  oil  examined. 

Acid 

number. 

Ester 

number. 

Sulphured  cold-stored  hops . . 

30.8 

33.1 

24.0 

24.0 

129.5 

126.1 

105.0 

109.0 

Unsulphured  cold-stored  hops . . 

Sulphured  ordinary-stored  hops... . . . 

Unsulphured  ordinary-stored  hops . . . 

An  inspection  of  .the  table  shows  in  this  case  the  following  rela¬ 
tions  : 

(1)  The  acidity  of  the  oil  from  the  cold-stored  hops  is  greater 
than  that  of  the  oil  from  the  hops  in  ordinary  storage. 

(2)  The  acidities  of  the  oils  from  the  hops  in  ordinary  storage  are 
the  same. 

(3)  The  oils  from  the  unsulphured  cold-stored  hops  are  highest  in 
acidity. 

(4)  The  ester  content  of  the  oils  from  the  cold-stored  hops  is 
greater  than  that  of  the  oils  from  the  ordinary-stored  hops. 

(5)  The  oils  from  the  sulphured  hops  in  cold  storage  are  highest 
in  ester  content. 

(6)  The  oils  from  the  unsulphured  hops  in  cold  and  in  ordinary 
storage,  respectively,  are  higher  in  ester  content  than  the  oil  from 
the  sulphured  hops  in  ordinary  storage. 

It  is  now  evident  that  the  apparent  effects  of  sulphuring  and  cold 
storage  as  shown  by  the  second  analysis  are  almost  the  reverse  of 
those  indicated  by  the  first  analysis.  How  these  seeming  discrepan¬ 
cies  may  be  harmonized  can  be  seen  from  an  inspection  of  Table  III. 
in  which  the  results  of  the  two  analyses  are  directly  compared. 


Table  III. — Comparison  of  the  acidity  and  ester  content  of  the  oils  from  sul¬ 
phured  and  unsulphured  hops  in  cold  and  in  ordinary  storage. 


Kind  of  stor¬ 
age. 

Sulphured  hops. 

Unsulphured  hops. 

Acid  num¬ 
ber. 

Per¬ 
cent¬ 
age  of 
in¬ 
crease, 
1910. 

Ester  num¬ 
ber. 

Per¬ 
cent¬ 
age  of 
in¬ 
crease, 
1910. 

Acid  num¬ 
ber. 

Per¬ 
cent¬ 
age  of 
in¬ 
crease, 
1910. 

Ester  num¬ 
ber. 

Per¬ 
cent¬ 
age  of 
in¬ 
crease, 
1910. 

1909 

1910 

1909 

1910 

1909 

1910 

1909 

1910 

Gold . 

Ordinary _ 

7.3 

12.5 

30.8 

24.0 

321.9 

92.0 

78 

96 

129.5 

105.0 

66.0 

9.3 

9.0 

15.6 

33.1 

24.0 

267.4 

53.8 

10S 

151 

126.1 

109.0 

22.4 

7.7 

Regarding,  first,  the  acidity,  the  data  in  this  table  show  that  the 
percentage  of  increase  in  acidity  was  least  in  the  oils  from  the  hops 
which  yielded  oils  that  were  highest  in  acidity  in  1909  and  greatest 
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in  those  lowest  in  acidity  in  1909.  Further,  all  the  percentages  of 
increase  in  acidity  in  1910  are  inversely  proportional  to  the  acidities 
in  1909.  It  is  evident  from  the  first  analysis  that  the  rate  of  change 
in  the  volatile  constituents  under  consideration  was  greatest  in  the 
oils  from  the  unsulphured  hops  in  ordinary  storage.  These  changes 
would  continue  until  a  maximum  was  reached,  after  which,-  owing 
to  the  interaction  between  the  oxidation  products  of  the  various 
organic  constituents  of  the  hops  and  to  the  direct  loss  through  vola¬ 
tilization,  a  decline  in  acidity  would  be  the  normal  result.  Assum¬ 
ing  that  this  maximum  was  reached  between  the  time  of  the  first 
and  the  second  analysis  and  applying  this  explanation  to  the  data 
on  acidity  in  Table  III,  the  oils  from  the  hops  in  ordinary  storage 
may  be  regarded  as  having  passed  the  maximum  and  as  being  in  the 
declining  phase  with  respect  to  acidity.  Since  the  changes  in  the 
unsulphured  hops  in  ordinary  storage  were  not  artificially  retarded, 
the  oils  from  these  would  naturally  be  nearer  than  the  others  to  the 
maximum  acidity  at  the  time  of  the  first  analysis,  and  hence  the  per¬ 
centage  in  increase  in  1910  would  be  smallest. 

Of  the  hops  in  cold  storage,  the  oils  from  those  that  were  unsul¬ 
phured  may  be  regarded  as  being  at  or  near  the  maximum  of  acid¬ 
ity  in  1910,  thus  accounting  for  the  high  figure  of  actual  acidity  and 
for  the  relatively  large  percentage  of  increase  in  acidity  during  this 
year.  On  the  other  hand,  the  oils  from  the  sulphured  cold-stored 
hops  had  apparently  not  reached  the  maximum  acidity  in  1910, 
owing  to  the  slower  rate  of  change  in  acidity  in  these  oils  due  to  1 
the  combined  effect  of  sulphuring  and  cold  storage.  When  viewed 
from  this  standpoint,  the  apparent  discrepancy  between  the  two 
analyses  disappears  and  the  balance  of  evidence  is  in  favor  of  the 
conclusion  (1)  that  under  the  four  conditions  of  this  experiment  1 
the  acidity  of  the  oil  of  hops  increases  to  a  maximum  and  then  de¬ 
clines;  (2)  that  sulphuring  and  cold  storage  merely  retard  but  do 
not  inhibit  changes  in  acidity;  and  (3)  that  sulphuring  and  cold  | 
storage  combined  are  more  effective  in  retarding  changes  in  acidity 
than  either  alone. 

With  respect  to  the  esters,  the  data  indicate  that,  in  general,  the 
changes  in  ester  content  have  been  similar  to  the  changes  in  the  > 
acidity,  although  complicated  by  some  other  factors  which  make 
the  relations  of  these  changes  to  the  conditions  of  storage  less  clear. 
The  first  analysis  shows  that  the  greatest  changes  in  ester  content 
occurred  in  (he  oils  from  the  unsulphured  hops  and  also  that  the 
oils  from  the  hops  in  ordinary  storage  had  undergone  a  greater 
change  than  the  corresponding  oils  from  the  sulphured  and  unsul¬ 
phured  hops,  respectively,  in  cold  storage.  It  is  possible  that  the 
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sulphur  inhibits  the  development  of  ester  beyond  a  certain  point, 
in  which  case  two  maxima  might  be  expected — one  for  the  oil  from 
sulphured  hops  and  a  higher  one  for  the  oil  from  unsulphured  hops. 
The  data  of  Table  III  agree  with  this  assumption,  for  it  appears  that 
the  oils  of  the  unsulphured  ordinary-stored  hops  were  at  or  near  the 
maximum  of  ester  content  in  1909,  which  thereafter  rapidly  declined, 
as  shown  by  the  figure  reached  in  1910. 

The  oil  from  the  unsulphurecl  cold-stored  hops,  which  was  below 
the  probable  maximum  of  ester  content  at  the  time  of  analysis  in 

1909,  shows  an  apparent  increase  of  22.4  per  cent  in  1910 ;  but,  since 
the  figure  reached  in  1910  is  less  than  the  probable  maximum  as 
indicated  by  the  ester  content  of  the  oils  from  the  hops  in  ordinary 
storage  in  1909,  it  seems  evident  that  the  oils  in  the  hops  in  cold 
storage  had  reached  the  maximum  and  entered  upon  the  declining 
phase  before  the  analysis  in  1910.  This  view  receives  further  sup¬ 
port  from  the  fact  that  the  oil  from  the  sulphured  cold-stored  hops,  in 
which  the  chemical  changes  were  most  retarded,  was  higher  in  ester 
content  in  1910  than  the  oil  from  those  which  were  unsulphured. 

The  oils  of  the  sulphured  hops  in  ordinary  storage  appear  to  have 
passed  their  maximum  of  ester  content  and  to  be  in  the  declining 
phase  in  1910,  while  those  of  the  hops  that  were  sulphured  and  which 
show  the  greatest  increase  in  ester  content  in  1910  appear  to  be  at 
or  near  their  maximum.  The  conclusions  which  are  to  be  drawn 
with  respect  to  the  ester  content,  therefore,  are  that  sulphuring  re¬ 
tards  the  increase  in  ester  content  and  inhibits  it  beyond  a  certain 
maximum,  that  cold  storage  retards  but  does  not  inhibit  increase 
in  ester  content,  and  that  sulphuring  and  cold  storage  combined  are 
more  effective  in  retarding  changes  in  ester  content  than  either  alone. 

CHANGES  IN  THE  HOP  RESINS. 

In  further  pursuance  of  the  plan  of  securing  trade  opinions  with 
respect  to  the  changes  which  had  taken  place  in  the  four  bales  of 
hops  under  different  conditions  of  treatment,  portions  of  these  bales 
were  sent  to  a  firm  which  is  a  large  consumer  of  hops,  with  the  re¬ 
quest  that  the  content  of  soft  and  hard  resins  be  determined  in  each. 
The  first  analysis  was  made  by  the  chemist  of  this  firm  in  January, 

1910,  two  years  and  four  months  after  the  bales  had  been  first  placed 
in  storage.  One  year  later  a  second  lot  of  samples  was  sent  to  the 
same  chemist  and  by  him  duly  analyzed.  The  results  of  these  two 
analyses  are  given  in  Table  IV. 
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Table  IV. — Changes  in  resin  content  in  sulphured  and  unsulphured  hops  in 

cold  and  in  ordinary  storage. 


Previous  treatment  of  the  hops  analyzed. 


Sulphured,  cold  stored _ 

Unsulphured,  cold  stored _ 

Sulphured,  ordinary  stored _ 

Unsulphured,  ordinary  stored. 


Percentage  of  resins. 


Soft  resins. 

Hard  resins. 

Total  resins. 

1910 

1911 

1910 

1911 

1910 

1911 

10.5 

10.3 

5.5 

5.6 

16.0 

15.9 

10.6 

8.7 

5.3 

6.2 

15.9 

14.9 

9.9 

7.5 

5.5 

7.5 

15.4 

15.0 

9.9 

7.8 

7.0 

6.4 

16.9 

14.2 

The  figures  in  the  foregoing  table  give  an  index  to  the  changes 
which  occurred  in  the  resin  content  of  these  hops  during  the  third 
year  of  storage.  The  slightest  change  in  total  resins,  0.1  per  cent, 
took  place  in  the  sulphured  cold-stored  hops,  while  the  greatest 
change,  2.7  per  cent,  is  evident  in  the  unsulphured  hops  in  ordinary 
storage.  The  loss  in  soft  resins  was  least  in  the  sulphured  cold- 
stored  hops,  0.2  per  cent,  and  greatest  in  the  sulphured  ordinary- 
stored  hops,  2.4  per  cent.  The  loss  in  soft  resins  of  the  unsulphured 
hops  was  1.9  per  cent  in  cold  storage  and  2.1  per  cent  in  ordinary 
storage.  As  far  as  the  evidence  from  these  anatyses  goes,  it  indi¬ 
cates  that  sulphuring  diminishes  the  less  of  total  resins,  but  does 
not  diminish  the  loss  of  soft  resins  except  when  followed  by  cold 
storage.  The  greatest  loss  in  soft  resins  was  in  the  sulphured  hops 
in  ordinary  storage,  and,  since  the  soft  resins  alone  are  intrinsically 
valuable,  from  this  standpoint  these  hops  must  be  regarded  as  the 
poorest  of  the  lot.  With  respect  to  these  particular  samples,  the 
balance  of  evidence  indicates  that  there  is  a  distinct  advantage  in 
both  sulphuring  and  cold  storage.  However,  the  margin  of  differ- 
ence  in  the  results  of  the  analyses  is  relatively  small,  and  if  the 
soft  resins  were  regarded  as  the  only  measure  of  value,  the  advis¬ 
ability  of  incurring  the  expense  of  long-continued  cold  storage  might 
l>e  questioned. 

PHYSICAL  AND  CHEMICAL  VALUATION  COMPARED. 

Great  difficulty  is  experienced  not  only  in  harmonizing  the  results 
of  the  physical  and  chemical  estimations  of  the  value  of  hops,  as 
pointed  out  on  a  previous  page,  but  also  in  bringing  into  accord 
the  different  individual  judgments  of  quality,  determined  on  a 
purely  physical  basis.  This  point  has  been  discussed  at  some  length 
in  a  previous  publication  1  and  will  not  be  dwelt  upon  here  further 

1  Stockberger,  W.  W.  The  Necessity  for  New  Standards  of  Hop  Valuation.  Circular 
33,  Bureau  of  Plant  Industry,  U.  S.  Dept,  of  Agriculture.  1909. 
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than  to  state  that  it  is  well-nigh  impossible  to  find  two  persons  who 
will  assign  the  same  rank  in  value  to  six  samples  of  commercial  hops 
selected  at  random.  Some  light  is  thrown  on  these  differences  in 
judgment  by  a  study  of  the  different  opinions  rendered  as  to  the 
relative  value  of  the  four  lots  of  hops,  all  from  the  same  source  but 
subject  to  different  conditions  of  treatment  and  storage.  In  order 
to  bring  out  clearly  some  of  the  contrasts  in  these  opinions,  a  table 
was  prepared  in  which  the  physical  and  chemical  valuations  are 
compared.  In  this  table  the  relative  rank  given  each  lot  of  hops 
by  the  four  expert  judges  is  indicated  by  the  corresponding  numeral. 

The  relative  rank  in  acidity  of  the  oils,  which  is  similarly  indi¬ 
cated,  was  determined  from  the  results  of  the  first  analysis,  since  this 
analysis  was  made  nearest  in  point  of  time  to  the  physical  valua¬ 
tions.  The  hops  having  the  oils  lowest  in  acidity  were  given  the 
highest  rank,  those  with  oils  next  in  acidity  second  rank,  and  so  on, 
this  order  being  determined  by  the  fact  that  the  hops  having  oils 
lowest  in  acidity  had  changed  least  from  the  original  condition  at 
the  time  of  first  storage.  The  relative  rank  with  respect  to  ester 
content  wTas  determined  in  the  same  manner.  The  relative  rank 
with  respect  to  resins  was  determined  from  the  content  of  soft 
resins,  as  these  alone  are  considered  to  be  the  only  resins  of  value  in 
the  utilization  of  hops.  Since  keeping  quality,  as  indicated  by  a 
slow  rate  of  change  in  the  chemical  constituents,  is  an  important 
factor  of  value  it  was  made  the  basis  of  relative  rank  in  this  case 
rather  than  the  absolute  quantity  of  soft  resin.  This  relative  keep¬ 
ing  quality  was  determined  from  the  difference  in  the  content  of  soft 
resins,  as  shown  by  the  two  analyses.  A  direct  comparison  of  all 
*  these  relative  rankings  may  be  made  from  Table  V. 

Table  V. — Comparisons  of  rankings  in  value  of  sulphured  and  unsulphured  hops 
in  cold  storage  and  in  ordinary  storage. 


Rank  in  value  determined  as  noted. 


Previous  treatment  of  the  hops. 

By  trade  experts. 

By 

acidity. 

By 

ester 

con¬ 

tent. 

By 

keeping 
quality 
of  soft 
resins. 

A. 

B. 

0. 

D. 

Sulphured,  cold  stored _ _ _ _ _ 

1 

1 

1 

1 

1 

.  1 

1 

Unsulphured,  cold  stored . . .  ..  _ 

2 

2 

3 

2 

2 

3 

2 

Sulphured,  ordinary  stored .  . 

3 

4 

2 

4 

3 

2 

4 

Unsulphured,  ordinary  stored _ _ 

4 

3 

4 

3 

4 

4 

3 

From  this  table  it  appears  that  the  rankings  as  to  value  are  con¬ 
sistent  in  one  case  only,  that  of  the  sulphured  cold-stored  hops.  How¬ 
ever,  on  taking  the  judgments  of  the  trade  experts  singly,  that  of 
expert  A  will  be  seen  to  agree  with  the  rankings  determined  by 
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acidity,  that  of  expert  C  with  the  rankings  with  respect  to  ester  con¬ 
tent,  while  the  rankings  of  experts  B  and  D  agree  with  the  order 
determined  by  the  keeping  quality  of  the  soft  resins.  The  reason  for 
the  differences  in  the  judgments,  based  largely,  if  not  entirely,  upon 
the  flavor  or  aroma  of  the  hops,  seems  to  lie,  in  part  at  least,  in  the 
difference  of  degree  of  sensitiveness  of  the  individual  to  the  several 
volatile  constituents,  which  together  form  the  aroma.  It  is  well 
known  that  odors  which  are  agreeable  to  some  persons  affect  others 
unfavorably,  and  there  is  every  reason  to  believe  that  in  the  present 
case  the  differences  in  judgment  were  due  to  the  physiological  idiosyn¬ 
crasies  of  the  observers.  That  this  point  of  view  is  coming  into 
wider  recognition  is  shown  by  the  following  statement  made  by 
Dr.  Albert  Fischer: 

The  determination  of  aroma  is  an  entirely  individual  matter,  depending  upon 
the  individual  taste,  the  state  of  health,  and  the  eventual  influence  of  outside 
flavors  on  the  person  testing.1 

However,  since  the  number  of  individuals  who  passed  judgment 
upon  the  experimental  samples  was  small,  the  decisions  rendered  are 
not  necessarily  conclusive  and  certainly  do  not  prove  that  the  aroma 
should  not  be  used  as  a  factor  in  the  determination  of  the  value  of 
hops.  That  the  aroma  is  useful  in  determining  the  age  and  sound¬ 
ness  of  hops  is  conceded  even  by  those  who  hold  that  it  is  not  a 
proper  factor  from  which  to  determine  intrinsic  value.  The  term 
“  age  ”  may  be  used  to  express  the  time  that  has  elapsed  since  the 
hops  were  harvested  or,  in  a  relative  sense,  to  denote  the  extent  to 
which  unfavorable  changes  have  occurred  in  the  hops.  The  hops 
under  discussion  here  were  of  the  same  actual  age,  but  owing  to  the 
different  conditions  of  treatment  they  were  of  different  relative  ages,  * 
as  shown  by  the  different  points  to  which  the  changes  in  the  chemical 
constituents  had  progressed  at  the  time  of  analysis.  From  the  several 
classifications  shown  in  Table  Y  it  is  evident  that  the  relative  age 
and  degree  of  deterioration  as  determined  from  analysis  will  depend 
very  largely  upon  which  one  of  the  various  constituents  is  selected 
as  the  basis  of  comparison.  Similarly,  the  estimation  of  age  or  dete¬ 
rioration  from  the  impressions  produced  by  the  aroma  will  vary 
according  to  the  individual  peculiarities  of  taste  or  fancy  possessed 
by  the  observer.  It  is  much  to  be  regretted  that  there  is  not  a  better 
understanding  of  the  relations  between  the  factors  commonly  con¬ 
sidered  in  establishing  the  relative  market  value  of  hops'  and  the 
actual  value  of  the  hops  in  the  processes  in  which  they  are  utilized. 
The  determination  of  a  definite  basis  of  value  from  which  sound 
standards  could  be  derived  would  have  great  practical  importance, 
both  for  the  producers  and  for  the  consumers  of  hops. 

1  Fischer,  A.  Modern  methods  of  hop  analysis.  Letters  on  Brewing,  vol.  11,  1912, 
p.  317. 
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GENERAL  SIGNIFICANCE  OF  THE  RESULTS. 

The  material  which  furnished  the  basis  for  the  observations  dis¬ 
cussed  in  this  paper  was  prepared  primarily  with«the  view  to  deter¬ 
mining  the  feasibility  of  abandoning  the  practice  of  sulphuring  hops. 
Some  previous  experiments  had  shown 1  that  under  certain  conditions 
there  was  some  danger  of  hops  becoming  slightly  contaminated  with 
arsenic  during  the  process  of  sulphuring,  to  obviate  which  the  dis¬ 
continuance  of  the  use  of  sulphur  was  naturally  suggested.  It  was 
expected  that  the  unsulphured  hops  would  be  received  with  less 
favor  by  the  trade  than  those  which  had  been  sulphured,  owing  to 
the  more  pronounced  variations  in  the  color  of  the  former,  but  at 
the  time  the  bales  of  hops  selected  for  observation  were  placed  in 
storage  the  difference  in  general  appearance  was  comparatively  small, 
although  the  sulphured  hops  could  be  readily  distinguished  by  their 
more  uniform  and  somewhat  brighter  color.  A  study  of  the  trade 
opinions  rendered  on  these  hops  after  they  had  been  for  some  time 
in  storage  apparently  shows  that  the  difference  in  appearance  due 
to  sulphuring  becomes  accentuated  with  age  and  that  the  preference 
is  for  the  sulphured  hop. 

When  freshty  cured,  the  difference  in  color  between  sulphured  and 
unsulphured  hops  is,  as  a  rule,  much  more  pronounced;  and,  however 
careful  the  grower  might  be  to  harvest  his  crop  at  the  stage  of 
maturity  best  calculated  to  give  the  greatest  uniformity  in  color,  it  is 
evident  that  in  marketing  his  product  he  would  have  to  seek  for  those 
consumers  who  have  a  preference  for  the  greenish  grades  of  hops. 

From  the  results  of  the  chemical  tests  it  is  apparent  that  unsul¬ 
phured  hops  are  less  suited  to  the  requirements  of  the  consumer  than 
those  that  have  been  sulphured,  especially  when  they  are  stored  for  a 
considerable  length  of  time  before  they  are  used.  However,  the  fact 
should  not  be  lost  sight  of  that  these  tests  were  made  on  hops  which 
had  been  in  storage  for  more  than  two  years,  and  the  changes  ob¬ 
served  are  certainly  considerably  greater  than  those  which  occur  in 
hops  which  have  been  stored  for  a  shorter  period.  Nevertheless,  the 
greater  part  of  the  changes  in  certain  constituents  takes  place  during 
the  first  year  of  storage,  as  has  been  shown  by  Heron  2  in  the  case 
of  the  tannin  of  hops.  But  from  the  work  of  Moser,3  who  found 
that  the  tannin  content  of  unsulphured  samples  was  consistently 
smaller  than  that  of  sulphured  samples  of  the  same  sorts,  it  is  evident 
that  the  oxidation  of  the  tannin  is  retarded  by  sulphuring.  It  may 

1  Stockberger,  W.  W.  The  sources  of  arsenic  in  certain  samples  of  dried  hops.  Bulle¬ 
tin  121,  pt.  4,  Bureau  of  Plant  Industry,  U.  S.  Dept,  of  Agriculture.  1908. 

2  Heron,  John.  The  tannin  of  hops.  Journal  of  the  Federated  Institutes  of  Brewing, 
fol.  2,  1896,  p.  172. 

*  Cited  by  Braungart  in  Der  Hopfen,  Munich,  1901,  p.  849. 
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be  safely  assumed,  however,  that  sulphuring  is  an  effective  means  of 
retarding  chemical  changes  in  hops  from  the  time  they  are  cured  until 
they  have  reached  the  desirable  limit  of  age,  usually  determined  by 
commercial  conditions,  provided  such  hops  are  held  in  cold  storage. 

It  is  fully  realized  that  the  conclusions  drawn  in  this  paper  are 
subject  to  the  criticism  that  the  analyses  are  too  few  in  number  and 
that  they  are  not  coordinate  in  point  of  time  with  each  other  and 
with  the  physical  valuations.  Certain  obstacles  encountered  in  the 
course  of  the  work  made  it  impossible  to  round  out  the  results  as 
fully  as  was  desired,  yet  it  is  believed  that  the  coordinations  sug¬ 
gested  by  the  facts  developed  are  of  sufficient  importance  to  justify 
this  somewhat  incomplete  presentation,  which  should  be  regarded 
more  as  a  report  of  progress  than  as  an  attempt  at  a  full  elucidation 
of  the  problem,  for  which  much  further  experimentation  is  necessary. 

SUMMARY. 

Material  for  a  comparative  study  of  the  effects  of  cold  and  ordinary 
storage  on  sulphured  and  unsulphured  hops  was  secured  from  a  hop 
field  in  the  Sacramento  Valley,  Cal.  The  green  hops  were  divided 
into  two  lots,  only  one  of  which  was  sulphured  during  the  process  of 
drying.  Bales  from  each  lot  were  placed  in  cold  and  in  ordinary 
storage,  and  samples  from  these  bales  were  drawn  from  time  to  time 
for  examination  with  respect  to  physical  condition  and  certain  chemi¬ 
cal  constituents. 

At  intervals  of  7  and  18  months,  respectively,  from  the  time  the 
hops  were  placed  in  storage,  samples  were  drawn  and  submitted  to 
trade  experts,  who  were  asked  to  rate  the  samples  according  to  their 
relative  quality.  All  agreed  that  the  sulphured  hops  in  cold  storage 
were  best  in  quality,  but  opinion  was  divided  as  to  the  relative  merit 
of  the  three  other  lots. 

Determinations  were  made  of  the  acidity  and  ester  content  of  the 
volatile  oils  extracted  from  samples  of  the  hops  under  each  condi¬ 
tion  of  storage.  The  conclusions  drawn  from  these  analyses  are  that 
both  sulphuring  and  cold  storage  retard  changes  in  the  hops  leading 
to  an  increase  in  acidity  and  ester  content  of  the  oils.  Cold  storage 
is  apparently  more  effective  than  sulphuring  in  retarding  the  increase 
m  acidity,  but  is  less  efficient  than  sulphuring  in  retarding  increase  in 
ester  content.  Cold  storage  and  sulphuring  combined  are  much  more 
effective  in  retarding  changes  in  acidity  and  ester  content  than  either 
alone. 

The  percentage  of  decrease  in  the  content  of  soft  resins  was  less 
in  the  cold-stored  hops  than  in  those  in  ordinary,  storage.  The  evi¬ 
dence  from  the  analyses  goes  to  show  that  the  sulphuring  tends  to 
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retard  changes  in  the  content  of  soft  resins  only  when  combined  with 
cold  storage. 

Trade  experts  to  whom  samples  of  the  hops  under  consideration 
were  submitted  for  physical  judgment  differed  widely  in  their  opin¬ 
ions  of  relative  merit,  except  in  the  case  of  the  sulphured  cold-stored 
hops,  which  all  agreed  ranked  first.  The  relative  rank  in  merit  as 
determined  from  each  of  the  factors  sought  in  analysis  was  found 
to  give  corresponding  differences.  A  comparison  of  these  differences 
in  the  physical  and  chemical  valuations  shows  that  the  determination 
of  the  value  of  hops  from  the  aroma  depends  upon  the  personal 
taste  of  the  observer  and  is  greatly  affected  by  the  individual’s  pref¬ 
erence  or  dislike  of  one  or  the  other  of  the  several  constituents  of  the 
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ajH-  about  1/2,500  of  an  inch  in  diameter,  are 
thread  out  in  a  single  layer  in  almost  perfect 
contact  with  each  other  and  are  mixed  so 
intimately  and  in  such  proportions  that  light 
passing  through  an  unobscured  plate  appears 
white,  or,  more  strictly  speaking,  a  neutral 
gray. 

For  taking  a  photograph  any  ordinary 
camera  may  be  used  but  a  light  orange  color 
screen  specially  adapted  to  these  plates  must 
be  fitted  to  the  lens.  The  plates  must  be 
placed  in  their  holders  glass  side  toward  the 
lens,  instead  of  the  reverse  as  in  ordinary 
plates,  so  that  during  the  exposure  any  light 
which  reaches  the  sensitive  film  must  first  en¬ 
counter  the  layer  of  starch  grains,  each  grain 
of  which  will  allow  the  passage  of  light  of 
its  own  color  and  prevent  the  passage  of  light 
of  any  other  color.  Owing  to  the  color  screen 
and  the  still  more  retarding  effect  of  the  starch 
grains  the  {dates  are  exceedingly  slow  and  the 
exposures  arc  from  75  to  100  times  or  more 
as  long  as  would  be  required  by  the  most 
rapid  plates  under  the  same  conditions  of 
light.  After  exposure  the  plate  is  developed 
in  total  darkness  in  a  pyrogallic  acid  de¬ 
veloper  for  about  two  and  a  half  minutes, 
rinsed  in  water,  and  at  once  placed  in  a  bath 
of  permanganate  of  potash  and  sulphuric  acid 
and  carried  from  the  darkroom  into  full  day¬ 
light.  The  permanganate  of  potash  and  sul¬ 
phuric  acid  mixture  rapidly  dissolves  away 
the  reduced  silver  in  this  negative  but  does 
not  effect  the  unreduced  portion.  A  second 
development  in  daylight,  in  paramidophenol, 
or  a  similar  developer  working  without  alkali, 
results  in  the  reduction  of  the  hitherto  un¬ 
changed  silver  salt  of  the  film  and  produces 
a  positive  in  which  the  form  and  color  of  the 
object  photographed  are  accurately  reproduced. 
The  colors,  however,  are  generally  weak  and 
the  plate  must  be  intensified  in  order  to  bring 
them  out  in  full  brilliancy.  The  operations 
of  clearing,  fixing,  drying  and  varnishing 
follow  in  rapid  succession  and  the  transpar¬ 
ency  is  completed.  As  yet  no  method  of  ma¬ 
king  a  colored  print  on  paper  has  been  per¬ 
fected,  but  duplicate  transparencies  may  be 
made  by  the  ordinary  methods. 

As  a  means  of  easily  and  quickly  producing 


colored  photographs  of  many  kinds  of  natural 
history  objects  this  new  process  presents  many 
advantages  and  in  spite  of  the  cost  and  short¬ 
comings  of  the  plates  will  doubtless  come  ex¬ 
tensively  into  use.  The  exposure  required, 
even  under  the  most  favorable  conditions  and 
with  the  most  rapid  lens,  is  so  long  that 
photographs  of  moving  objects  are  out  of  the 
question.  The  plates  are  much  less  trans¬ 
parent  than  ordinary  plates  and  when  used 
as  lantern  slides  require  a  stereopticon 
equipped  with  a  powerful  light  and  placed 
comparatively  close  to  the  screen.  Added  to 
these  disadvantages  is  the  much  more  serious 
one,  that  the  colors  of  the  starch  granules, 
on  which  the  color  of  the  image  depends,  are 
not  stable  and  gradually  disappear  if  long 
subjected  to  the  intense  concentrated  light  of 
the  oxyliydrogen  or  electric  lantern. 

The  lantern  slides  exhibited  covered  a  wide 
range  of  subjects,  such  as  microphotographs 
of  rock  sections,  various  mineral  and  organic 
crystals  with  polarized  light,  direct  photo¬ 
graphs  of  the  solar  spectrum,  copies  of  paint¬ 
ings,  views  of  beetles,  butterflies,  shells, 
flowers,  etc.,  and  landscapes,  demonstrating 
conclusively  that  it  is  now  possible  to  pho¬ 
tograph  the  color  as  well  as  the  form  of  any 
object  and  fix  them  for  future  reference  on  a 
plate  which,  except  under  the  most  trying  con¬ 
ditions  of  light,  should  last  indefinitely. 

The  next  communication,  from  Dr.  F.  V. 
Coville,  was  on  “  The  Probable  Assimilation 
of  Free  Nitrogen  by  the  Swamp  Blueberry 
( Vaccinium  cory  mhos  urn).”  An  abstract  on 
this  subject  will  appear  later. 

The  last  communication,  entitled  “  Some 
Problems  and  Possibilities  in  Hop  Culture  ” 
was  presented  by  Dr.  W.  W.  Stockberger  in 
the  form  of  a  lecture  illustrated  by  lantern 
slides  showing  methods  of  cultivation,  harvest¬ 
ing  and  curing  the  crop,  and  the  comparative 
growth  of  local  and  European  varieties  on 
American  soils. 

Attention  was  directed  to  the  desirability  of 
selecting  varieties  adapted  to  the  various  con¬ 
ditions  of  soil  and  climate,  to  the  influence  of 
seasonal  distribution  of  rainfall  on  growth 
and  quality  and  to  the  necessity  of  a  much 
broader  knowledge  of  the  physiological  activi- 


426 


SCIENCE 


[N.  S.  Vol.  XXVII.  No.  689 


ties  involved  in  the  process  of  curing.  A  ma¬ 
chine  which  promises  soon  to  be  available  for 
picking  the  crop  was  mentioned  as  a  possible 
solution  of  the  labor  question  involved  in 
harvesting. 

The  opportunity  for  the  improvement  of 
quality  through  selection  and  breeding  was 
pointed  out,  the  immediate  problem  therein 
being  the  discrimination  of  varieties  which 
are  now  almost  hopelessly  confused.  The 
work  of  breeding  is  further  hampered  by  the 
fact  that  while  more  than  a  hundred  varieties 
of  the  female  form  of  the  hop  have  been  named 
only  one  variety  of  male  plants  is  recognized. 

M.  C.  Marsh, 
Recording  Secretary 

THE  GEOLOGICAL  SOCIETY  OF  WASHINGTON 

At  the  198th  meeting  of  the  society,  held 
at  the  Cosmos  Club,  on  Wednesday  evening, 
January  8,  1908,  under  informal  communica¬ 
tions,  Mr.  E.  S.  Bastin  described  a  pyrrhotitic 
peridotite  from  East  Union,  Maine.  This 
dike  rock  is  unusual  because  of  the  presence 
in  it  of  nearly  30  per  cent,  of  pyrrhotite  so 
related  to  fresh  olivine  and  plagioclase  grains 
that  it  is  proved  to  be  an  original  constituent. 
The  analysis  shows  the  rock  to  belong  to 
subclass  2  of  Class  V.  It  is  the  first  de¬ 
scribed  representative  of  this  subclass  and 
has  been  named  Lermondose.  The  total  per¬ 
centage  of  nickel,  cobalt,  and  copper  sulphides 
is  about  2  per  cent.  It  furnishes,  therefore, 
an  example  of  an  ore  of  purely  igneous  origin. 

Mr.  R.  H.  Chapman  exhibited  photographs 
illustrating  an  ancient  method  of  ore  crush¬ 
ing  near  Gadug,  about  300  miles  southeast  of 
Bombay,  India.  The  bedrock  with  a  gradual 
slope  toward  a  stream  has  a  shallow  trench 
along  the  higher  portion,  from  which  water 
was  fed  over  the  surface,  in  which  more  than 
a  hundred  saucer-like  depressions  are  located. 
These  holes  were  used  as  mortars  in  which  the 
ore  was  crushed  by  stone  pestles  in  the  hands 
of  native  laborers.  Similar  forms  are  known 
in  which  the  mortars  were  larger  and  the 
crushers  were  boulders,  of  one  half  to  one 
ton  weight,  which  were  handled  with  a  frame¬ 
work.  It  is  estimated  that  this  quartz  mill 
was  in  use  about  2,000  years  ago. 


Regular  Program 

Centenary  of  the  Geological  Society  of  Lon¬ 
don:  Mr.  Whitman  Cross. 

Some  Volcanoes  of  the  Western  Mediter¬ 
ranean:  Henry  S.  Washington. 

In  the  summer  and  fall  of  1905  the 
speaker  undertook  the  investigation  of  some 
of  the  less  well-known  volcanoes  of  the 
western  basin  of  the  Mediterranean  for  the 
Carnegie  Institution  of  Washington.  The 
volcanoes  of  Catalonia  occupy  the  site  of  a 
Pliocene  gulf,  and  are  post-Quaternary.  The 
earlier  eruptions  formed  extensive  and  often 
deep  lava  flows,  which  partially  filled  the  pre¬ 
existent  and  still  persistent  drainage,  and 
these  were  followed  by  the  formation  of 
numerous,  small,  cinder  cones.  The  lavas  are 
feldspar-basalts,  nephelite-basalts,  and  lim- 
burgites,  of  quite  uniform  chemical  char¬ 
acters. 

The  volcanic  rocks  of  Sardinia  are  referred 
to  three  periods:  a  series  of  sheets  of  basalts 
and  rhyolites,  of  Tertiary  age,  which  cover 
extensive  areas  in  western  Sardinia;  the  sub¬ 
sequent  large  volcanoes  of  Monte  Ferru  and 
Monte  Arci,  near  the  west  coast ;  and  the 
numerous,  small,  recent,  cinder  cones  which 
extend  from  near  Bonorva  to  near  Sassari. 
The  lavas  of  Monte  Ferru  are  trachytes  and 
phonolites,  which  form  the  core  of  the  deeply 
dissected  volcano,  and  rather  monotonous 
basalts,  which  cover  the  other  lavas  and  extend 
far  over  the  surrounding  country.  Similarly, 
the  core  of  Monte  Arci  is  composed  of  chem¬ 
ically  uniform,  though  texturally  diverse, 
rhyolites,  covered  by  a  mantle  of  later  basalts. 
The  recent  cinder  cones  are  wholly  basaltic. 
Their  eruption  antedated  the  construction  of 
the  prehistoric  nuraghi,  for  which  Sardinia  is 
famous. 

The  island  of  Pantelleria  is  wholly  volcanic, 
the  earliest  eruptions  being  the  trachytes  of 
the  dominating,  but  badly  worn,  Montagna 
Grande,  with  flows  of  other  trachytic  rocks. 
These  were  followed  by  flank  eruptions  of 
pantellerites,  very  high  in  silica  and  low  in 
alumina,  and  distinctly  sodic.  The  latest 
eruptions  are  basaltic  and  formed  small  cinder 
cones,  like  those  of  Catalonia  and  Sardinia, 
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THE  SOURCES  OF  ARSENIC  IN  CERTAIN 
SAMPLES  OF  DRIED  HOPS." 

By  W.  W.  Stockberger,  Expert ,  Drug -Plant  Investigations. 


INTRODUCTION. 

For  several  years  considerable  attention  has  been  given  in  England 
to  the  question  of  the  origin  of  the  arsenic  sometimes  found  there 
in  beer.* * * * * 6  Some  students  of  the  question  have  pointed  out  glucose,0 
malt,'*  and  hops  e  as  possible  sources  of  this  substance.  The  occasional 
detection  of  minute  quantities  of  arsenic  in  dried  hops  has  furthered 
the  belief  that  hops  should  be  carefully  examined  for  traces  of  this 
undesirable  substance,  a  view  which  finds  partial  support  in  some 
experiments  made  with  hops  dried  by  each  of  the  two  processes  used 
in  England/  In  one  of  these,  known  as  the  “  direct  ”  process,  the 
hops  are  dried  over  open  fires  and  are  thus  exposed  to  all  the  com¬ 
bustion  products  arising  therefrom.  In  the  other,  or  “  indirect  ” 
process,  a  current  of  pure  heated  air  is  caused  to  pass  through  the 

a  The  growing  and  curing  of  hops  has  been  a  subject  of  investigation  in  the 

Bureau  of  Plant  Industry  during  the  past  two  years  by  the  office  of  Drug-Plant 

Investigations,  under  the  direction  of  Dr.  Rodney  II.  True,  Physiologist  in 

Charge.  The  execution  of-  the  work  in  both  field  and  laboratory  has  been 

chiefly  in  the  hands  of  Dr.  W.  W.  Stockberger,  Expert.  In  connection  with 
these  investigations,  that  phase  concerning  the  occurrence  of  arsenic  in  hops 
has  been  touched  upon  with  fruitful  results,  which  are  here  summarized.  Since 
the  conclusions  reached  have  an  important  bearing  on  matters  of  considerable 
economic  importance,  their  immediate  publication  is  deemed  desirable. — B.  T. 
Galloway,  Chief  of  Bureau. 

6  Royal  Commission  on  Arsenical  Poisoning,  London,  1901-1903.  Report  of  the 
Medical  Officer  of  Health  for  the  City  of  London,  No.  SO. 

0  Windisch,  W.  Wochenschr.  f.  Brauerei,  vol.  18,  p.  30,  1901. — Hantke,  E. 
Letters  on  Brewing,  vol.  1,  pp.  16-21,  1901. — Petermann,  A.  Ann.  Sci.  Agron., 
vol.  2,  p.  396,  1901. 

Chapman,  A.  C.  Analyst,  vol.  26,  p.  10,  1901—  Fairley,  T.  Analyst,  vol.  26, 
p.  177,  1901;  Pharm.  Jour.,  vol.  65,  pp.  634,  738,  1900. 

e  Baker,  J.  L„  and  Dick,  W.  D.  Jour.  Soc.  Cliem.  Ind.,  vol.  23,  p.  174,  1904. 

f  Duncan,  C.  County  Analyst’s  Annual  Report  to  the  Worcestershire  County 
Council,  1905,  Appendix  I,  pp.  22-24. 
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hops,  which  do  not  come  into  direct  contact  with  the  gases  or  fumes 
from  the  fires.  From  the  experiments  cited  the  conclusion  is  drawn 
that  hops  dried  by  the  indirect  process  are  arsenic  free.0 

It  is  known,  however,  that  traces  of  arsenic  sometimes  occur  in  hops 
which  have  been  dried  by  the  indirect  process,  a  condition  which  has 
been  urged  in  England  as  an  argument  against  the  purchase  of  im¬ 
ported  hops,  thus  rendering  more  difficult  the  sale  abroad  of  those 
grown  in  the  United  States.  i 

Since  under  the  ordinary  conditions  of  hop  production  in  the 
United  States  there  is  a  surplus  which  requires  an  annual  exportation 
of  a  considerable  portion  of  the  crop,* &  it  is  highly  desirable  that  this 
product  be  prepared  in  every  way  free  from  deleterious  substances 
which  would  interfere  with  its  sale  and  use  abroad. 

During  a  recent  study  of  the  processes  of  curing  and  sulphuring 
hops  c  some  experiments  were  made  to  determine  the  most  probable 
source  of  arsenical. contamination.  The  possible  sources  include  fuels, 
arsenical  sprays,  the  soil,  and  sulphur  both  when  used  in  the  field  to 
destroy  pests  and  when  burned  under  the  hops  on  the  kiln  during 
the  drying  process. 

Since  the  open-fire,  or  “  direct,”  process  of  drying  is  never  used  in 
this  country,  and  as  traces  of  arsenic  have  been  found  in  hops  not 
treated  with  insecticides,  only  the  soil  and  sulphur  were  considered 
in  these  experiments,  which,  though  not  fully  complete,  have  yielded 
results  of  so  much  importance  to  American  hop  growers  that  the}1- 
are  here  presented  in  preliminary  form. 

ORIGIN  OF  SAMPLES  OF  HOPS  EXAMINED. 

The  geographical  distribution  of  hops  containing  traces  of  arsenic 
was  first  investigated.  Dry  commercial  samples  were  obtained  from 
England,  Belgium,  East  Prussia  (Altmark),  Bavaria,  Bohemia 
(Saaz),  British  Columbia,  New  York,  Wisconsin,  and  the  Pacific 
coast.  Upon  analysis  d  small  quantities  of  arsenic  (1.5  parts  to  the 
million,  or  less)  were  detected  in  samples  from  each  of  the  regions 
just  mentioned.  These  results  indicate  that  hops  from  any  of  the 
hop-growing  districts  of  the  world  may  contain  traces  of  arsenic,  and 
suggest  the  necessity  for  the  thorough  examination  of  hops  whatever 

a  Duncan,  C.,  loc.  cit.,  p.  24. 

6  Merritt,  E.  Bui.  50,  Bureau  of  Statistics,  U.  S.  Dept.  Agriculture,  table  5,  , 
p.  13. 

c  Stockberger,  W.  W.  Farmers’  Bulletin  No.  304,  U.  S.  Dept.  Agriculture, 
1007,  pp.  19-20. 

d  Except  when  otherwise  stated  all  analyses  for  arsenic  were  made  in  the 
Bureau  of  Chemistry,  United  States  Department  of  Agriculture. 
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their  geographical  origin,  as  well  as  the  desirability  of  a  careful 
scrutiny  of  the  methods  of  cultivation  and  curing  used  abroad,  par¬ 
ticularly  those  processes  in  which,  contrary  to  the  American  practice, 
hops  are  dried  over  open  fires. 

EXAMINATION  OF  HOP  SOILS. 

Samples  of  soil  from  a  number  of  American  hop  fields  have  been 
examined  for  arsenic,®  but  in  no  case  has  its  presence  been  detected. 
However,  these  results  do  not  necessarily  prove  the  absence  of  arsenic 
from  the  soils  of  the  fields  examined,  since  the  hop  plant  has  a  very 
extensive  and  deep-growing  root  system  which  might  very  readily 
explore  soil  layers  unrepresented  in  the  samples  taken. 

Since  traces  of  arsenic  have  been  found  in  unsulphured  hops  grown 
on  some  of  the  soils  from  which  these  samples  were  taken,  it  may  be 
inferred  that  the  samples  were  not  representative  of  the  true  soil 
conditions  as  just  noted  or  that  arsenic  may  be  present  in  the  soil  in 
quantities  too  minute  to  be  detected  by  the  ordinary  methods  of 
analysis,  the  larger  and  measurable  quantity  in  the  plant  being  due 
to  gradual  accumulation  during  the  process  of  growth. 

THE  ABSORPTION  OF  ARSENIC  BY  THE  GROWING  PLANT. 

Some  early  authors  held  that  living  plants  did  not  absorb  arsenic,* * * * * 6 
but  numerous  plants  have  been  found  to  contain  this  substance,® 
which  was  doubtless  derived  from  the  soil.  Nobbe^  states  that  only 
a  very  small  quantity  of  arsenic  is  taken  up  by  plants,  though  ac¬ 
cording  to  Angell  e  plants  of  rhubarb,  bean,  rye,  and  buckwheat 
accumulate  appreciable  quantities  from  soils  heavily  fertilized  with 
superphosphates.  Davy  f  found  arsenic  in  peas,  cabbages,  and  Swed¬ 
ish  turnips  grown  in  soils  mixed  with  superphosphates,  40  per  cent  of 
which  Lyttkins  9  states  contain  arsenic,  in  amounts  varying  from  0.012 
to  0.2G  per  cent  as  estimated  by  Stoklasa.7 *'  Collins  1  found  that  barley 

a  The  analysis  of  tlie  soil  samples  was  made  in  tlie  Bureau  of  Soils,  I  nited 
States  Department  of  Agriculture. 

i>  Targioni-Tazzetti,  A.  Ann.  Sci.  Nat.,  ser.  3,  vol.  5,  pp.  177-191,  1846.— Dan- 

berry,  Chas.  Quart.  Jour.  Chein.  Soc.,  vol.  14,  pp.  209-230,  1862. 

c  Pfeffer,  W.  Pflanzenphysiologie,  2  ed.,  vol.  1,  pp.  432-433,  1S97. 

d  Nobbe,  F.,  Baessler,  P„  and  Will,  H.  Landw.  Versuchstat.,  vol.  30,  p.  409, 

1884. 

e  Angell.  A.  and  A.  F.  Chem.  and  Drug.,  vol.  60,  p.  430,  1902. 

f  Davy,  E.  W.  Philos.  Magazine,  vol.  18,  pp.  1  OS-113,  1859. 

9  Lyttkins,  A.  Kgl.  Landw.  Akad.  Hand].,  vol.  33,  pp.  31  <—320,  1894. 

ft  Stoklasa,  J.  Ztschr.  Landw.  Versuch.  Oesterr.,  vol.  1,  p.  154,  1898. 

i  Collins,  S.  II.  Jour.  Soc.  Chem.  Ind.,  vol.  21,  pp.  222-223,  1902. 
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grown  on  soils  containing  arsenic  may  accumulate  large  amounts 
of  this  element,  most  of  which,  as  has  been  further  shown  by  pot  ex¬ 
periments,®  occurs  in  the  barley  grains.  Likewise,  Gosio  1  records  the 
accumulation  of  arsenic  in  the  leaves,  stems,  and  fruits  of  squash 
plants  which  had  been  watered  with  dilute  arsenic  solutions. 

In  order  to  test  the  capability  of  the  hop  plant  to  take  up  arsenic 
from  the  soil,  two  adjoining  plats  of  sixty  hills  each  were  selected 
in  a  hop  yard  and  from  May  24  to  August  5,  1907,  the  alternate  hills 
of  one  plat  were  watered  weekly  with  solutions  of  arsenious  acid 
and  those  of  the  other  with  solutions  of  arsenic  acid.  Each  solution 
was  made  up  in  five  different  strengths,  the  arsenious  acid  ranging 
from  0.01  to  1  per  cent  and  the  arsenic  acid  from  1  to  3  per  cent. 
Solutions  of  each  acid  were  then  applied  to  fifteen  groups  of  two 
hills  each  in  amounts  so  regulated  as  to  form  a  gradually  increasing 
series.  In  this  way  the  total  amount  of  arsenious  acid  administered 
ro  the  plants  of  each  hill  ranged  from  one-tenth  of  an  ounce  to  24 
ounces  and  the  arsenic  acid  from  2  to  20  ounces  to  each  hill.  Alien 
the  hops  were  mature,  those  from  each  group  of  two  hills  which  had 
received  the  same  treatment  were  gathered  separately,  dried  without 
sulphur,  and  prepared  for  chemical  examination. 

Upon  analysis  traces  of  arsenic,  from  0.5  to  3  parts  per  million, 
were  found  in  each  sample  examined.  While  the  amount  of  arsenic 
in  various  samples  was  not  in  direct  proportion  to  the  amount  admin¬ 
istered  to  the  plant,  the  balance  of  evidence  is  in  that  direction. 
Necessarily  the  experimental  error  is  very  large,  but  when  due  allow¬ 
ance  is  made  for  it  the  results  warrant  the  conclusion  that  hops  will 
take  up  from  soils  containing  available  arsenic  amounts  relatively 
proportional  to  the  quantity  contained  therein. 

IMPURE  SULPHUR  AS  A  SOURCE  OF  ARSENIC. 

That  the  sulphur  used  in  sulphuring  hops  frequently  contains 
small  quantities  of  arsenic  is  quite  generally  known  and  has  been 
suggested  as  the  source  of  the  arsenic  occasionally  found  in  dried 
hops.®  However,  analysis  of  the  different  grades  of  sulphur  in  com¬ 
mon  use  indicates  that  from  the  quantities  applied  in  most  cases  suf¬ 
ficient  arsenic  would  not  be  produced  to  account  for  the  traces  some¬ 
times  found  in  hops,  provided  it  was  uniformly  distributed  through 
them.  Analysis  shows  that  there  is  often  wide  variation  in  the 
amount  of  arsenic  contained  in  samples  drawn  from  different  bales 

11  County  Councils  Cumberland,  etc.  Tech.  Education  Kept.,  vol.  10,  pp.  1-121, 
125-150,  1001. 

b  Gosio,  B.  Atti  r.  Accad.  Lincei,  vol.  15,  pp.  730-731,  1906;  abstract  in  Centbl. 
Ilak.  Par.  u.  Infek.,  part  2,  vol.  IS,  pp.  724-725,  1007. 

0  Riiffer,  E.  Wochenschr.  f.  Brauerei,  vol.  IS,  p.  100,  1001. 
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of  the  same  lot  in  which  all  the  hops  were  grown  and  dried  under 
practically  the  same  conditions,  and  also  in  samples  drawn  from  dif¬ 
ferent  portions  of  one  and  the  same  bale. 

This  apparent  contradiction  may  be  explained  on  the  assumption 
that  the  arsenic  volatilized  by  the  burning  of  the  sulphur  is  deposited 
on  the  layers  of  hops  next  the  floor  of  the  kiln  while  the  upper  layers 
remain  practically  free.  To  test  this  theory,  a  series  of  experiments 
was  made  with  a  small  kiln  in  which  different  lots  of  hops  were  sepa¬ 
rately  exposed  to  the  fumes  of  equal  amounts' of  the  different  grades 
of  sulphur,  after  which  samples  were  carefully  taken  from  the  top 
and  bottom  layers  before  the  hops  were  removed.  The  experiment 
was  repeated  with  double  the  quantity  of  each  grade  of  sulphur  used 
-  before.  For  comparison,  a  certain  quantity  of  arsenious  oxid  was 
added  to  the  sulphur,  with  which  a  final  lot  was  treated. 

The  preliminary  results  of  these  experiments  fully  support  the 
theory  that  arsenic  may  be  transferred  from  sulphur  to  hops  and 
unequally  distributed  therein.  The  analysis  of  the  samples  shows 
in  practically  every  case  a  very  appreciable  difference  between  the 
amounts  of  arsenic  deposited  in  the  upper  and  lower  layers  of  the 
hops.  The  evidence  further  indicates  that  the  greater  portion  of  the 
arsenic  is  deposited  in  the  bottom  layer.  The  variation  in  the  results 
obtained  with  the  different  grades  of  sulphur  was  less  than  was  an¬ 
ticipated,  since  each  grade  apparently  increased  materially  the  arsenic 
content  of  the  hops. 

Although  each  test  was  repeated,  using  double  the  amount  of  sul¬ 
phur,  the  relative  proportion  of  arsenic  present  was  not  constant. 
However,  the  results  indicate  that  a  larger  arsenic  content  may  be 
expected  when  the  proportion  of  sulphur  used  is  increased. 

The  samples  from  the  last  experiment,  in  which  arsenious  oxid  (the 
white  arsenic  of  commerce)  was  added  to  the  sulphur,  contained  1  da¬ 
tively  large  quantities  of  arsenic,  twelve  times  as  much  being  found 
in  the  hops  of  the  bottom  layer  as  in  those  of  the  top  layer. 

CONCLUSIONS. 

From  the  foregoing  experiments  the  following  conclusions  aie 

drawn:  . 

(1)  Traces  of  arsenic  may  occasionally  be  found  in  dried  hops 

irrespective  of  their  geographical  origin. 

(2)  If  available  arsenic  is  present  in  the  soil  it  may  be  taken  up 
by  the  hop  plant  under  favorable  conditions. 

(3)  Except  in  rare  cases  the  amount  of  arsenic  derived  from  the 
soil  by  the  hop  plant  is  probably  smaller  than  0.01  grain  per  pound 
of  dry  hops,  which  is  the  smallest  amount  regarded  as  deleterious  by 
the  Royal  Commission  on  Arsenical  Poisoning  in  England. 
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(4)  By  the  use  of  impure  sulphur  during  the  process  of  curing, 
hops  may  be  contaminated  with  arsenic,  which  will  be  concentrated 
in  the  lower  layers  on  the  kiln  floor  with  the  result  that  certain  sam¬ 
ples  may  show  an  amount  greater  than  0.01  grain  per  pound. 

(5)  The  probability  of  hops  acquiring  arsenic  from  what 'Seems  to 
be  a  very  ready  source  may  be  much  lessened  by  employing  only  the 
very  highest  grades  of  purified  sulphur  in  hop  curing,  and  the  quan¬ 
tity  used  should  be  reduced  to  the  lowest  possible  limit. 
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A  STUDY  OF  INDIVIDUAL  PERFORMANCE  IN 

HOPS 

W.  W.  Stockberger 
Washington,  D.  C. 

One  of  the  problems  of  the  breeder  of  plants  or  animals  is  to  produce 
diversity  or  variations  which  may  be  made  the  foundation  stock  of 
new  and  improved  strains;  the  corresponding  problem  of  the  practi¬ 
cal  grower  is  to  secure  uniformity,  that  is,  to  prevent  or  avoid  those 
variations  which  tend  to  lessen  the  evenness  or  constancy  of  his 
product. 

The  normal  diversity  of  the  hop  plant  is  so  great  that  the  breeder 
is  put  to  little  trouble  in  securing  a  wide  range  of  variations  suitable 
for  his  purpose.  In  fact,  the  variability  of  the  plants  in  every  field 
of  hops  is  so  great  that,  as  was  remarked  to  the  writer  by  Dr.  Fruwirth, 
of  Vienna,  there  is  really  no  necessity  for  hybridizing  hops  in  order 
to  secure  material  for  the  work  of  selection  and  improvement.  The 
practical  recognition  of  this  fact  is  evidenced  by  the  now  universally 
adopted  method  of  asexual  propagation,  by  which  the  range  of  varia¬ 
bility  incident  to  seed  propagation  is  materially  diminished.  Never¬ 
theless  many  characters  of  a  population  of  individuals  produced 
asexually  are  subject  to  great  variations  which  must  be  taken  into 
account  when  the  plants  are  considered  from  an  economic  standpoint. 
Some  of  these  may  well  be  mentioned  specifically. 

Variation  in  the  characters  of  the  vine. — The  color  of  the  vine  may 
be  green  or  red,  green  with  red  stripes,  red  with  brown  dots  or  whitish- 
green.  In  Europe  three  distinct  varieties  are  based  on  the  color  of 
the  vines  but  in  America  care  has  not  been  taken  to  observe  these 
distinctions,  and  in  many  fields  representative  vines  of  each  color 
may  be  found. 

The  number  as  well  as  the  length  of  the  internodes  of  the  vine  is 
also  quite  variable,  ranging  in  normally  developed  individuals  from 
30  internodes,  varying  in  length  from  4  to  37  cm.;  to  50  intemodes, 
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varying  in  length  from  3  to  34  cm.  The  average  internodal  length 
in  the  first  case  was  16.6  cm.,  in  the  second  23.5  cm. 

In  thickness  the  vine  has  been  found  to  vary  from  0.2  to  1.8  cm. 

Variation  in  the  flowering  branches.- — In  some  hop  plants  the  stro¬ 
biles  occur  singly  in  the  axils  of  the  stem  leaves.  Also  they  often 
occur  singly  at  the  nodes  of  the  so-called  arms,  which  are  axes  of  the 
second  degree.  When  the  development  is  normal  what  may  be  termed 
flowering  branches  arise  from  the  nodes  of  the  arms,  and  these  in  turn 
may  branch  successively  from  one  to  five  or  six  times.  Variations 
of  this  class  are  of  great  economic  importance  since  there  is  a  direct 
relation  between  the  degree  of  branching  and  the  yield. 

Variation  in  time  of  ripening. — The  time  of  ripening  of  hops  varies 
widely  according  to  the  variety,  but  in  a  population  consisting  of  the 
same  variety  the  range  of  variation  in  this  respect  is  great.  A  very 
large  proportion  of  the  plants  ripen  at  approximately  the  same  time, 
but  occasional  individuals  are  found  which  are  very  early  or  unusually 
late  in  ripening.  In  one  season  the  difference  between  these  early 
and  late  ripening  plants  was  found  to  be  forty-two  days. 

Variationinthe strobiles.- — The  form  of  the  strobile  varies  from  almost 
spherical  or  globular  to  long  cylindrical,  and  all  gradations  between 
these  regularly  occur.  The  color  varies  from  pale  green  through  yel¬ 
lowish  green  to  pale  yellow.  The  number  of  bract.eoles  in  normal 
strobiles  has  been  found  to  vary  from  14  to  53  mm.,  and  the  length 
of  the  rhachis  or  spindle  from  18  to  42  mm. 

Variation  in  relative  proportions  of  vine,  leaves  and  hops.- — -The 
weight  of  the  vine  alone  has  been  observed  to  vary  from  29  to  49  per 
cent  of  the  weight  of  the  whole  plant,  the  weight  of  the  leaves  alone 
from  18  to  43  per  cent,  and  the  weight  of  the  hops  produced  from  8 
to  53  per  cent. 

Variation  in  yield. — A  wide  variation  in  yield  will  be  found  in  any 
given  population.  The  minimum  record  obtained  by  the  writer  in 
1911  was  0.2  pound  per  hill,  while  the  maximum  was  25.5  pounds. 
The  constants  obtained  as  a  result  of  three  years  observations  are 
shown  in  the  following  table. 


Table  1. — V aviation  in  yield,  in  pounds  of  hops  on  one  acre. 


Number 
of  hills. 

Mode. 

Modal 

coefficient. 

Mean. 

Standard 
deviation.  j 

Coefficient  of 
variability. 

1909 

853 

5.0 

7.03 

6.104+0.081 

3.539±0.057 

57. 98  ±1.224 

1910 

865 

6.0 

7.63 

5. 839  ±0.062 

2.714±0.043 

46.48±0.851 

1911 

CO 

00 

7.5 

5.52 

9.299±0.098 

4. 354±0. 069 

46.82±0.899 
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It  will  be  observed  that  the  highest  standard  deviation,  4.354  =±= 
0.069,  occurred  in  1911,  which  was  a  very  favorable  year  for  the  growth 
and  development  ol  the  hop  plant,  while  the  lowest  standard  deviation 
2.714  ±  0.043,  occurred  in  the  previous  year  in  which  the  plants  under 
observation  suffered  severely  from  unfavorable  weather  conditions 
and  attacks  of  insect  pests.  The  coefficient  of  variability,  however, 
for  these  two  years  differs  by  an  amount  which  is  less  than  the  probable 
error.  On  the  other  hand  the  modal  coefficient  shows  a  higher  degree 
of  conformity  to  type  in  1910  than  in  1911. 

Some  comments  may  here  be  made  on  the  usefulness  of  the  coeffi¬ 
cient  of  variability  as  an  index  of  variation  for  the  problem  at  hand, 
although  it  is  realized  that  the  data  presented  may  be  criticised  since 
the  number  of  individuals  studied  is  small. 


Table  2. — Variation  in  yield,  in  -pounds  of  hops  according  to  the  number  of  vines 

per  hill. 


Vines  to 
hill. 

Number 
of  hills. 

Mode. 

Modal 

coefficient. 

Mean. 

Standard 

deviation. 

Coefficient  of 
variability. 

1 

54 

1 

20.37 

1.324*0. 115 

1.258*0.081 

95.01*10.337 

2 

113 

2 

16.81 

2.597*0. 103 

1.631*0.066 

61.68*  3.672 

3 

135 

5 

13.33 

4.337*0. 132 

2.275*0.093 

51.99*  2.648 

4 

186 

5 

10.21 

6. 279*0. 135 

2.741*0.095 

43.65*  2.159 

5 

188 

7.5 

9.52 

7. 917=*=0 . 158 

3.217*0.111 

40.63*  1.784 

and  8 

9.52 

6 

168 

11.0 

8.33 

8.991*0.152 

2.931*0.107 

32.59*  1.321 

7 

8 

8 

1 

The  plants  on  the  acre  on  which  these  observation  were  made  were 
handled  in  the  manner  customary  in  the  production  of  this  crop. 
Early  in  the  spring  all  surplus  shoots  springing  up  from  the  crown 
of  the  plant  are  removed,  the  intent  being  to  leave  a  definite  number, 
usually  4,  sometimes  6,  to  each  hill.  A  count  of  the  number  of  vines 
per  hill  on  one  acre  at  harvest  time  in  1909  showed,  however,  that  the 
number  varied  from  one  to  eight.  The  individual  hills  on  this  acre 
were  then  grouped  according  to  the  number  of  vines  per  hill  and  the 
constants  for  each  group  determined  as  shown  in  table  2. 

An  inspection  of  this  table  shows  that  the  coefficient  of  variability 
diminishes  progressively  as  the  number  of  vines  per  hill  increases, 
and  the  two  apparently  stand  in  a  causal  relation  since  the  decrease 
in  the  coefficient  of  variability  occurs  because  the  mean  which  is 
dependent  upon  the  number  of  vines  increases  much  more  rapidly 
than  the  standard  deviation  which  undergoes  relatively  little  change. 
Moreover  the  modal  coefficient  decreases  as  the  number  of  vines  per 
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hill  increases,  indicating  that  the  type  becomes  less  conformable  as 
the  degree  of  variability  from  the  mean  yield  decreases. 

Referring  again  to  table  1  it  will  be  seen  however  that  this  relation 
between  modal  coefficient  and  coefficient  of  variability  does  not  obtain 
and  hence  may  be  assumed  to  have  no  significance.  But  in  this  case 
it  will  be  observed  that  the  modal  coefficient  diminishes  as  the  stand¬ 
ard  deviation  increases,  also,  with  one  exception  this  is  true  for  the 
data  of  table  2.  In  the  opinion  of  the  writer  this  point  is  worthy  of 
further  consideration  for  an  inspection  of  the  frequency  distributions 
for  these  three  years  shows  that  the  number  of  classes  in  1909  was  34, 
in  1910,  28,  and  in  1911,  42,  while  the  highest  frequencies  for  these 
years  were  60,  66,  and  49  respectively.  The  curve  for  1911  is  far 
less  steep  than  that  for  1910  and  the  mode  also  is  less  distinct  since  in 
a  number  of  the  classes  the  frequencies  differ  but  slightly,  although  the 
number  of  extreme  variates  is  about  the  same  in  each  case.  The 
effect  of  this  less  distinct  mode  is  seen  in  the  relatively  large  mean 
which  in  turn  is  responsible  for  the  low  coefficient  of  variability.  If 
now  we  accept  as  the  definition  of  variability  “deviation  from  type” 
we  must  in  this  case  at  least  consider  the  standard  deviation  as  the 
index  of  variability  rather  than  the  usual  coefficient.  This  interpre¬ 
tation,  it  is  believed,  is  wholly  consistent  with  the  observed  facts 
concerning  variation  in  yield  in  the  population  studied. 

It  is  not  the  writer’s  intention  to  minimize  in  any  way  the  impor¬ 
tance  of  the  coefficient  of  variability,  but  rather  to  emphasize  the  fact 
that  it  is  a  measure  of  relative  variation  from  the  mean.  However,  for 
the  population  under  consideration,  which  was  fairly  homogeneous  and 
consisted  very  largely  of  the  same  individuals  in  each  of  the  three 
years  considered,  it  is  the  actual  rather  than  the  relative  variation 
which  is  of  primary  importance,  and  when  comparing  the  yield  from 
year  to  year,  the  standard  of  deviation  is  certainly  the  better  index 
of  variability. 

A  consideration,  also,  of  the  sharp  contrast  in  seasonal  conditions 
in  the  years  1910  and  1911  in  connection  with  the  data  already  pre¬ 
sented,  furnishes  additional  support  to  the  view  that  variation  in  a 
given  population  is  far  greater  in  a  season  favorable  for  the  growth 
and  development  of  the  crop  in  question  than  in  a  season  in  which 
the  conditions  are  less  favorable. 

Individual  'performance— The,  data  presented  in  the  preceding  para¬ 
graphs  establishes  the  fact  that  there  is  great  variation  in  yield  among 
the  plants  studied,  all  of  which  were  grown  under  conditions  which 
were  uniform  for  each  year.  It  is  also  evident  that  each  year  some 
individuals  gave  much  higher  yields  than  others,  but  this  knowledge 
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is  of  little  value  as  an  aid  in  selection  unless  the  performance  of  each 
individual  is  known  for  a  period  of  years.  In  order  to  secure  such  a 
record  a  plat  was  made  of  an  acre  of  hops  on  which  each  hill  was  given 
a  permanent  number  and  the  yield  of  each  numbered  hill  has  now 
been  determined  for  three  consecutive  years.  The  constants  for  this 
data  have  not  yet  been  calculated  but  the  record  of  some  of  the  extreme 
variants  offers  suggestions  of  value.  The  following  tables  show  the 
yield  of  a  few  of  these  variants,  the  number  of  vines  being  constant 
for  each  hill  during  the  entire  period. 

From  table  3  it  may  be  seen  that  there  was  a  general  depression  in 
yield  in  the  unfavorable  season  of  1910,  although  three  hills  gave  a 
greater  yield  than  in  1909  and  two  remained  stationary.  In  1911 


Table  3.- — Three  year  record  of  hills  lowest  in  yield  in  1909. 


Hill  number. 

Yield  in  pounds. 

1909. 

1910. 

1911. 

17 

5.0 

2.5 

13.0 

61 

2.0 

1.5 

0.5 

174 

7.5 

4.0 

6.5 

297 

6.5 

6.0 

6.5 

319 

5.5 

11.5 

16.5 

332 

7.5 

7.0 

17.0 

377 

7.5 

7.5 

15.5 

474 

4.0 

7.5 

8.0 

550 

6.0 

3.5 

6.0 

643 

7.5 

3.5 

8.0 

669 

6.0 

5.5 

15.0 

702 

6.5 

6.5 

5.0 

887 

7.0 

9.0 

10.0 

893 

7.0 

5.5 

12.0 

nine  hills  gave  an  increased  yield  over  1909,  two  remained  stationary 
and  three  were  lower.  Turning  now  to  the  high  yielding  hills  of  1909, 
shown  in  table  4,  it  appears  that  here  the  yield  in  1910  was  depressed 
in  all  cases  but  one  where  it  remained  stationary. 

In  1911  seven  hills  gave  an  increased  yield  over  1909,  and  five  were 
lower  in  yield.  Considering  now  the  data  of  the  two  tables  together 
and  making  due  allowance  for  the  unfavorable  season  in  1910,  certain 
apparent  tendencies  may  be  thus  expressed:  in  the  given  population 
the  yield  of  some  individuals  tends  to  decrease  from  year  to  year, 
that  of  certain  others  tends  to  increase  and  that  of  still  others  remains 
approximately  constant.  This  is  not  a  generalization  on  the  part  of 
the  writer  but  merely  a  suggestion  as  to  certain  variations  in  behavior 
of  the  plants  studied  which  are  worthy  of  more  extended  observation. 
It  may  be  that  these  tendencies  are  due  to  the  varying  sensibility  of 
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the  plants  to  changed  conditions  as  pointed  out  by  Shull  and  by  Love, 
or  to  a  certain  periodicity  in  yield  such  as  has  been  observed  in  apples 
and  other  fruits,  or  to  differences  in  the  length  of  the  life  cycle  of 
various  individuals,  some  having  been  observed  in  the  ascending 
phase,  others  in  the  descending  phase. 

It  is  evident  that  the  most  desirable  individuals  for  commercial 
purposes  are  those  which  are  least  subject  to  variation  and  which  most 
nearly  maintain  a  level  of  performance  with  respect  to  yield.  The 
selection  for  propagation  of  an  individual  giving  a  high  yield  in  one 
year  does  not  insure  that  it  or  its  progeny  will  be  in  the  same  class  in 
succeeding  years.  It  also  appears  unwarranted  to  assume  on  the  evi¬ 
dence  of  one  or  two  years  that  a  low  yielding  individual  will  necessarily 
continue  low  yielding  and  transmit  the  same  tendency  to  its  progeny. 


Table  4. — Three  year  record  of  hills  highest  in  yield  in  1909. 


Hill  number. 

Yield  in  pounds. 

1909. 

1910. 

1911. 

184 

12.0 

5.0 

10.5 

271 

14.0 

5.5 

13.0 

344 

12.0 

4.5 

5.0 

400 

12.5 

7.0 

14.5 

456 

14.5 

8.5 

14.0 

493 

12.0 

9.5 

12.5 

499 

13.0 

8.5 

14.5 

513 

18.0 

15.0 

15.0 

582 

14.0 

9.5 

15.0 

794 

12.0 

6.0 

16.5 

884 

13.0 

11.0 

16.5 

938 

11.5 

11.5 

13.5 

The  logical  course,  therefore,  seems  to  be  to  study  the  individual 
plant  through  a  series  of  seasons  until  some  reasonable  forecast  can 
be  made  as  to  the  degree  and  direction  of  its  variations.  It  should 
then  be  possible  to  choose  plants  for  propagation  which  will  be  far 
more  stable  and  profitable  than  thousands  that  are  under  cultivation 
today. 

The  problem  of  selection  is  further  complicated  by  the  necessity  of 
taking  into  consideration  along  with  the  variations  in  yield  the  numer¬ 
ous  other  variations  mentioned  in  the  beginning  of  this  paper.  The 
writer’s  observations,  therefore,  from  which  the  data  given  above  has 
been  selected,  are  planned  to  cover  at  least  five  years,  and  as  much 
longer  as  circumstances  shall  permit,  for  it  is  believed  that  only 
through  such  a  study  of  individual  performance  can  the  ansv  er  be 
found  to  certain  questions  of  practical  importance  to  every  grower 
of  hops. 
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in  .ufteUen  ober  obfr  oueb  bas  ltriprfiiigliebc  nid)t  mit  bem  SicagcnS  perfebte 
u  .met  anjutoenben  3d)  fonnte  auf  biefe  ©eife  no*  0.15  SRidigramm  Fe  im 
"artj'“e'Kn„  n"t(r  0.5  ©lidigramm  Fe  Umr  ber  garbeitton  grfinliib, 
i  iirnber  mebr  flrmigclb  unb  bei  noeb  mebr  Cifen  brounlid)  bis  brauiffdjmarg. 

bon  1  SRidigranim  Fe  im  fiiter  ©offft  fomi  man  bic 
©tflnforbuug .Won  w  emem  SlcagenSglafe  noth  Sedan?  non  etioa  gmei 
©liniitcn  ,ebr  Won  beobodjtei,.  Si  n  f  C  i  f  e  n  o  s  g  b  p  e  r  b  i  n  b  u  n  g  e  n 
I  ca^J  JK  J«b»4  Hotrlumfulflb  meit  locnioer  intenfio.  Cs 
iierubt  bicS  bovnuT,  bag  bie  gerrioetbinbmtgeu  gu  gcrrooerbinbmigeii  rebugiert 
uicrbeii  unter  Vb^altuna  non  Stbmcfel,  meldjer  in  fein  oerteiitem  3uftanbe 
burd)  feme  meffjltdje  garbling  ftort: 

Fe.fOHIfe  +  3  NjuS  =  2  FeS  +  6  NaOH  -f  S. 

3 « in  9iod)iueife  oon  Cffcitodibocrbinbmigen  fommt  meiner  SRcinnna  uadi 
om  bfffeii  emjifl  unb  alleiu  bic  bereits  beftbriebene  ©letbobc  mit  Saltumrlmbamb 
unb  Snlgfaure  in  93etrod)t.  Slatriumfulfib  nls  SleagenS  atff  Cifeuorubul* 
tterbinbungen  fft  auf  meine  Slnregung  bin  bereits  tit  oerfdffebeuen  ©etrieben 
©affettoerfen  tifto.  mit  gtinftigem  CSrfolo  oiifletoanbt  loorben.  3ur  SluS* 
uefteltuno  mefet  Wetljobe  in  eine  cniantitotiue,  fotorimetrifdie  eifenbeftimmuno 
it  iiibeffcu  Scbroefelnatvmm  mtbt  befoubers  braudjbor.  $icr  ift  jebenialls  ber 
iiliumrboboinbmetbobe  mit  Gifenospblofimgeu  bon  genatt  befontitem  «e(ia(t 
-cr  ©orgttg  gu  gebeii.  Stbgefebeu  Daoou,  baft  ouS  bem  iiberfdjiiffifleu  Slatrium* 
ulfib  in  ber  ©erbflnmrog  burcb  ben  Suftjutritt  eine  aHmablitbe  Srbmefel- 
itiisidieibitno  erfolgt,  meld)c  bei  folorimetri?rf)en  Slrbeiten  redjt  ftort,  fommt 
od)  oor  alleu^®ingeu  bingu,  bafe  ©erglcitbsloftmgen  mit  gerrofalgeii  nid)t 
Sjnltbor  finb.  Selbft  bnS  burd)  feinc  SiiftbeftoubiflEeit  gefenngeitbnete  SRobrfcbe 
Sals*gerronmmoniumfutfat  ift  in  mafferiger  iiofmifl  giemlid)  leidjt  ojgbicrbnr 
iollten,  mas  tooffl  nnr  feljr  oereingelt  ber  gall  ift,  nod)  niibcrc  Sd)mcrmeto[Ie 
gigleitb  im  ©offer  oorbonben  fein  —  in  grage  fommt  nebeit  Supfer  banpt* 
iadffid)  ©lei  — ,  fo  tritt  fjicrbei  ebeufalls  burd)  SlatriumfulTib  bie  garbling  ein 
,'iegt  cine  foldje  ©liiglid)tcit  Dor,  fo  fiiuert  man  bie  gefarbte  girnTigfeit  mit 
inigen  Subifgentim  enter  fongentrierter  Salgfaure  on.  3ft  nut  Cifen  oor* 
laiibeii,  io  muff  bie  garbling  oeridjminbeu,  ba  gerrofnlftb  in  oerbiiniiter  @alj. 
iiiure  leitbt  IbS(id)  ift.  ©irb  bogegen  fein  Unterfcbieb  mabrgenomuieii,  fo  ift 
©lei  bejio.  Stnjjfer  iitgegen,  bcraiintlirb  'jHetatle,  beren  ©ulfibe  in  oerbumiter 
Saljfiiute  niebt  loSlirb  finb. 

®ie  Mnmenbting  biefes  fReagcnfcS  miirbe  fieb  meines  eraebten*  aiteb  bei 
i  ute ifeniingSanlage n  emofeblen,  urn  Wneff  unb  fieber  feftftellcu  ju 
fonnen,  ob  noeb  (Sifenosbbul  geloft  oorbaitbeu  ift  unb  (omit  bie  tillage  ge= 
nilgenb  funftioniert.  ©eobadjtct  man  bei  eitiem  fbnftlieb  enteifenten  ©offer 
auf  3ufo(5  bon  Sdnoefeluatriiim  unter  beu  oben  augegebenen  ©ebiiigungcii  in 
bem  ©diaiijijlinber  fcitien  garbenunterfebieb  im  ©ergleid)  ju  bem  urforunglirben, 
nidjt  mit  9latrinmfiitfib  befebiefteu  ©offer,  fo  faun  man  in  ber  Siegel  an* 
iiebnien,  bag  boS  betreffenbe  ©offer  fiir  jrtnf*  unb  ©irtfdiafts.tmetfc,  fomie 
iilr  bic  meiften  teebnifebeu  ©ctriebe  ■  geniigenb  enteifeut  ift,  bo  unter  biefer 
WreiiAc  0.15  ffliilltgromm  Fe  im  Sliter  nur  oereittjelt  noeb  Uiijiitrogliebfeiten, 
mic  ©eifeljlamniung  bes  SieitimgSiiebeS  nfm.,  crfolgeu  bbrften.  3ur  ©idierbeit 
marc  bonii  nod)  in  obiger  ©eife  ouf  gerrioerbiubungen  mit  SRbobou  jn  orfifeit. 
Ucber  codoibol  gclofteS  gerriosob,  loelebeS  erfabriiiigSgemog  feine  Sifenrcattion 
gibt,  uergl.  (Srnft  ©ebmibt  StiisfubrliebeS  tiebrbud)  ber  Obarmajeutiiebeii  (Sbemie, 
5.  Kluflagc,  ©rauiifebmeig  1907,  8.836  if.  uitb  2.  Darapsfi,  ®oS  (Sefeb  ber 
.jenobjebeibung  auS  ©ruubioaffern,  „@efiinbl)eit*  1906,  Sir.  13  nnb  14.  Ueber 
baS  nenecbiugS  oon  C.  2ub')  emufoblene  SReagenS  (©rotofateeboioure)  ouf 
(Sifcu  vergleiebe  meiite  SfuSfiiliruugeii  im  „3otmta[  fiir  6iaSbeleud)tiiiin  unb 

')  „ti(|pmifet*3eitunfl",  1907,  Sir.  45,  S.  570. 


©offeroerforgiing*,  I;  8.  898  ff.  gilt  Slidjtebemifcr  fonirnt  meines  (fraditenS 
biefes  fKrageuS  nid)t  in  ©etroebt. 

Sdilufeffibe.  3iinl  quolitatioen  Sloebmeifc  oon  ttifciuntibiiloirbinbiingeu 
iit  bet  ©leuge,  mie  ffe  in  ber  Siegel  ill  Wrunbloaffern  ongetroffen  tv'tb,  ift  fiir 
bie  ©rajis  noeb  borfteljfnbent  djcniiidi  reineS  Slatriiimfirlfib  in  .iebiigro^rutiger 
meifferiger  2ofung  ein  ausgejfiebuetcs,  bcguemeS  unb  jutierlafftacS  Slittel,  bas 
beu  iibrigcu  bierfiir  befauiitcii  Sleageutieu  uor.tiijicben  ift.  (fiuofiuMiebfcit‘j* 
grenje  0.15  ©lilligraiitm  fiifen  (Fe)  im  2iter  ©offer.  3ur  Slusiulirung  fDIlt 
moil  am  befteu  baS  oben  bcfefjriefaene  ©ebaurobr  oou  30  3tm.  $Bl)f,  2  bis 
2.5  3tr.  2iebtmeite  unb  ebenem  ©oben,  beffeu  ©eiteuloanbc  gegeu  lageS* 
liebt  geWOfct  loetben  fonnen,  mit  bem  ju  grufciibeu  ©offer,  fiigt  etloo  1  ffjni. 
Siatriumfulffblofimg  binjn,  mifdit  unb  bcoboebtet  bie  etma  eintrctenbe  giiibiiiig 
gegeu  eiiten  loeifieii  $intergrunb.  3e  nadj  bem  Siiengebolt  beS  betrcffcubcit 
©offers  mirb  bie  gliiffigfeit  bierbei  griingelb,  griin  bis  fdjmaribrauu.  3it 
ilocifelbafteii  galleH,  jumol  bei  febr  geriugen  difeumeugeu,  ift  eiu  ©erglcieb 
mit  bem  urfotiinglirbcii,  niebt  mit  bent  flttagenS  beftbirften  ©offer  anjiiftclleii. 
Coentneller  ©erbaebt  auf  ©lei  unb  ffugfet! 

giir  (Sifeuosbbfalje,  loeltbe  abet  in  ©ruitbtoafferii  nur  febr  uctciiuelt 
oorfoniuicu,  ift  ber  embfinbliebftc  9lod)lueiS  mit  Sibobaitfaliunt  in  ialifonrer 
£3fuitg.  @nit)finblitbfeitsgreii3c  0.05  ©iiHigromiti  Gfifeit  (Fe)  im  2itev  ©offer. 
3ur  SluSfubruiig  oerfabrt  mnn  in  berfclben  ©eife  mie  bcim  Slacbmcifc  ber 
OsbbuluerbinbHiigen.  3c  naeb  ber  Sifenmenge  ift  bierbei  ber  garbeuton  oon 
rofa  bis  blutrot.  $ie  Srgebniffe  bet  Ciitnuntcrfuebung  locrbctt  non  ben 
d)fiiiifd)en  2obotatorieu  baufig  in  oerfebicbcucr  ©eife  ongegebeu,  teils  nls 
Sifeitostjbitl,  teils  ols  Giieuojub  nfm.  Ucber  bie  ©erbaltnistableii  geunnnier 
©erbiubuugen  gibt  bic  uodjitebeube  UnireebnuiigStabelle  9(uf fctjliiB : 

11  m  r  e  d)  ii  u  n  g  S  t  a  b  e  II  e. 

1  leil  Gifen  (Fe) . 

1  ,  gerroojtjb  ((Sifenogbbtil,  FeO)  =  0.778 

1  .  gerriostjb  (Gifenosyb,  Fe,Os)  =  0.7 


IS  fen 

3erri)oil|6 

gerriortO 

1.0 

1.286 

1.429 

0.778 

1.0 

1.11 

0.7 

•  0.9 

1.0 

Derbefferung  ber  Qualitat  amcrifattifdfrn  Ijopfcns. 

©orttiig,  gelialten  in  einer  ©friainmlitug  SeS  „Ainerieau  Institute  uf  Brewing*  in 
Sleio=J)utf  am  20.  Dfto&er  1007,  Oon  2i\  ®  i8.  StoetOerger  im  ©ereimflte=2t.iaten* 
Slgrituttiif^etHutement  jn  'IBafbington. 

Seiner  ber  boS  ^eroorbrittgeu  nmerifaitiitber  Sulturgflaiijeii  bebaubelnbeit 
gragett  mirb  bentc  oiellcidit  mebr  Sfufmerfinmfcit  gefdieuft  ols  ber  grage 
ber  ©erbefferung  befonberer  ©robufte.  Iiie  luafjreub  ber  lebtcii  jel)it  3nbre 
burtb  ©eobatbtuitg  unb  (Stjabtuiig  gefnuimelteit  Xatfatben  loerben  im  £id)t 
Oon  burtb  Stubium  nub  Slnmenbuiig  miffeiifd)aftlicber  (Srunbfiibe  erlattgter 
SemitiiiS  betrnebtet.  35ie  ©tnmier  nnferer  3eit  erleben  bnS  ©erfebmiubeit  bcS 
meitoerbreiteten  ©laitbens,  baft  bos  Jberoorbriitgcit  iteuer  unb  oerbefferter 
Sulturbflanjenorten  ein  gcbeimniSoolleS  ©erfabreit  unb  nur  Oou  beneu  burtb* 
jiifiibrcit  fei,  meld)e  attj  bic  Slaturgefebe  irgeubeiiien  euergifibeu  (Sinflitb  ouS* 
iibcu.  ©lit  bent  Stbmiuben  biefes  WlaubeiiS  foiniut  bie  SrfeuutniS,  baft  bie 
Staturgefetse ,  meldje  bnS  -  £>eroorbriugeii  grogerer,  ftcirferer  nub  befferet 
©flonjenarten  beftimmen,  obmobl  uotb  febr  unuollfomiueu  begriffeit,  burtb 
boS  (Siitgreifcn  ber  .^iinbe  jebeS  forgfoltigcu  nub  itndibenfeuben  2oubmirteS 
febr  erfolgreitb  geleitct  merben  fonnen.  Wls  ©eiioiel  bierfiir  titiigen  bie 
oerbefferten  Slaffeit  faft  oiler  @etreibcnrteu,  fomie  ber  guttcroflaiijen,  griicbte 
unb  Qiemiifc  ongefrtbrt  fein,  meldje  miibreub  ber  lebteii  3al)re  geiogeit 
loorben  ffnb.  5)iefe  ©erbefferungeit  baben  ttod)  OerWiebeiten  Sliibtnngeit 
bin  ftattgefunben;  in  eiuigen  Slaffen  murbe  ©iDerftaub  gegeu  Jfranfbeiten, 
Slalte  tntb  ®iitre  entmitfelt;  in  nubereii  feiuere  O.unlitot,  angeitebmeret 
©eftbmatf  ober  etn  grogerer  ©ebalt  an  mertoolleu  ©eftaubteilen.  (Ss  mug 
offen  jugegebeit  merben,  baS  bei  all  biefent  gortffbeitt  in  ber  ©er* 
befferung  oon  Sulturbflnnjeii  ber  $oofeu  faft  gang  oentacblaffigt  morbeit  ift. 


Unb  um  bas  ©atbstbmn  gn  oerlieren, 
©liifet  3br’S  tiiglid)  breintol  tiibren. 
®ie  Slntur  mill  ibre  Sletbte,  .  4 
®eun  eS  miirb’  bie  ©flange  griin, 

Unb  bes  cblen  Sorites  Siifte 
©olb  ber  gangen  grutbt  entgiebn. 

®otb  loogn  follte  biefes  ©riinen? 
©redjt  im  ficimc  idjon  bie  grnrbt; 
Soil  eS  niebt  bent  ©Inline  gieinen, 

®ag  et  befffre  griidjte  futbt? 

®ie  Slatur  im  2ouf  ju  Ijinbern, 

£iemmt  cr  fie  mit  febnellet  £ionb; 

Slod)  bem  Ijofjer’n  3toecf  gu  jielen, 
@ob  ibm  ©ott  jo  ben  ©erftnnb. 

©leitbt  cs  niebt  bem  emigeu  ©ebeti, 
©as  loir  biinfel  Oor  tins  feb’it; 

©lug  nidjt  oft  bas  ©ienfcbenlebeit 
3n  3RngliugSfraft  fdjoti  nntergeb'n? 
iraurig  finft  fein  2>auOt  bnrnicber, 
ffiie  ber  Seim  am  fi’erne  ftirbt; 
§errli<ber  erftebt  er  mieber, 

©errlicb,  mo  er  emig  mirft. 

Sluf  ber  ®orre  mormc  Siimci1 
©riuget  nun  baS  ©lolg  binauf, 

Ireibt  bie  geuebtigfeit  oon  biunen 
®uW  ber  ©arme  freien  2attf; 

Sebt,  mie  fieb  bie  Stonier  farben, 
fRiebt  ju  braun  unb  niebt  gu  blab 
SRufj  bet  Soft  bie  garbe  erben, 

4ieH  mie  ©olb  Deri’  eS  im  ©laS. 
8ientert  eS  batm  fein  unb  faubet, 

I  remit  ben  Seim  oom  Seme  fort; 
Slimmer  rotirbeu  ©iere  louter, 

Cliebe  beib’S  am  jelbeu  Drt. 
SingrfDtengt  mit  meuig  ©offer 
SReugt  bos  ©lalg 
©lit  ©libesfebuedeo 
®aft  ouf  ®aft; 
grifeb  ©efcDen! 

Klngcoaeft, 

8ticb  auf  Stieb, 


Stiff  unb  nieber, 

SebiifU  oermifebt 
®rmff  unb  briiber, 

®afe  bie  Seme  leife  gnellen; 

©iirbcu  fonft  bic  id)iiiifteii  ®f)eilc 
Sliebt  ein  Soiel  ber  2iifte  fet)ii? 
gortgefDrflbt  mit  ©inbeScile 
®urd)  ber  ©liible  fdjuellen  Stein? 
©redit  bic  biirrc  griiebt  in  Stiiefeii, 
®l)(ilet  fie  mir  fiebciffad), 

®afe  beS  ©offers  beige  Mm  ft 
Saugc  auS  ben  eblcu  Soft. 

Sicbenb  branft  eS  in  ber  ©fomie, 

©on  ber  eiugcOrefiten  glninnie 
3ffd)t  eS  Ijoeb  gimt  Stcffel  rauS. 

Stbncll  bas  Sdjrot  betbei, 

®eigt  eS  ein  gum  ©rei; 

®od)  erft  fait, 

®aB  niebt  gu  balb 
Unb  bes  ©offers  beige  Sreifte 
©leitb  oerbriilj’u  bie  eblen  Safte. 

Unb  nun  fcblieBt  ben  WreiS,  ©efellen, 
Um  ben  ©ottieb  ruub  bermn, 

SReifter  imift  fnb  oben  ftrllen, 

®ie  Slrbeit  fann  beginuen  nun. 

©reift  3br  Snedjte  naeb  ben  ©affen, 
2egt  bie  Slinue  an  beu  ©jaffeii, 

Sebopft  baS  ©offer  auS  ber  ©fanne, 
®oeb  baniDft  giioor  bcS  geuerS  glammc. 
Unb  il)r  onbern  rafeber  £>aub 
gubrt  baS  ©laifebfdjeib  moblgeroanbt; 
©leieb  gufattimeii  auf  ber  ©litte, 
Sommaubirt  mit  eruftem  ©ort 
Slatb  ber  ©rauerforatbe  Sitte, 

®et  SReiftcr  maifebet  tiirbtig  fort. 

3ft  bas  ©offer  rauS  geWoofet, 

2>abt  3b»'  alleS  gut  Oermifebt, 

®anu  uebmt,  mas  gu  ©oben  fefeet, 
Siebct,  ba&  eS  braufeub  gifdjt. 

Sebopft  bie  SRaffe  mieber  rilbec 
SRatb  brei  biertet  Stunben  bann 


Siebenb  in  ben  ©ottieb  mieber, 

Unb  maifebet  tapfer  ©lomi  fiir  ffllaun. 
Slbcrmals  brei  oiertel  Stunben 
£af)t  bie  gioeite  ®i(fmaijd)  fodieu, 
Vlrbeit’t  baiut  gum  brittenmale, 

®afi  bie  ©Ioffe  raujdjeiib  made; 

Sri)iipft  ein'ii  ®ljeil  ber  giiiffigfcitcn 
Sdincll  biuein  in  Iccreu  fleffel, 

®ag  bie  infirbt’gc  Sraft  bcS  geuerS 
Siidjt  geeiprengc  icine  geffel. 

£affet  bnun  mit  rafeber  iiaub 
®ie  £autennaif<b  tiinnb  in  fflranb, 

.fjntft  unb  pniiipt  ffe  in  bie  ©fanne, 
©ringt  fie  iicbnib  bind)  bie  glumme. 
Unb  nun  jept  3br  Sucdite  alle 
Sebliefft  gum  oicrtemnal  beu  Steib’n, 

®aft  mirb  mill  gum  Icbtcmuale 
Sides  gut  gufaitiiii  oerein’u. 

©alb  mm  merben  mir  ooUenbeu 
®as  f (blue re  ©erf  ooll  SRub’  mib  gleife, 
®od)  ben  Segeii  mirb  mis  jpeuben 
®robeu  ber  fiir  mffem  Sdjmeig. 

©leieb  giffammeii  auf  ber  ©litte 
giibrt  bas  SRaifcbfcbeib  febuelle, 

®ag  es  gleid)  ber  glutbeiimede 
©egen  ffeb  eiimtibcr  raufdte. 

£agt  es  braiffeu 
©aieber  £iaub, 

©obigemanbt, 

®ag  jept  ber  beigeu  ©laffe  Srafte 
®er  griidjt  entgieben  ade  Siifte. 

Stiff  unb  fort! 

3ft  bes  ©IcifterS  ©ort. 

Sueebtc,  jegt  fiinnt  3br  ttud)  laben, 

£mbt  gemig  Guct)  miiffen  plagen. 

®oeb  ber  ©leifter  blcibt  guriitfe, 

Cr  betraebt’t  mit  eruftem  ©liefe 
Seiner  Slrbeit  iniiljjnm  ©erf. 

©lit  bes  Xbermometers  Stfirfe 
©viift  er  iorftbeub  feine  ©erfe, 

Unb  fiiib't  WUeS  moblgetban. 
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U%S*'"ZZ  9S  J,*r  I'ontiitturm-obuftc  bcr  Scremi0ten  ©taatcn  a.t 
mit  PcreinieliTwi.  b  h  -  ■8fv5‘"tc  i"r  Scrbcifcnmn  be®  .<ooufcnv>  bi®gCr 

SocOfnmSS  bS°‘S  aT\V\  „Ubfr  r,f  murbf"  “nt  «'*  Wflffi 

ks  » vgrjssum  *&£ 
ss  tcsa^j£*a?" -  -  ^avss 

UnAtum*™!!'  h!trw*t-;  „b,f  4»  Petbeffcru,  fommt  n[«  crftc 

$”«>'  6«  »«"•«  Ml  oufncftellt  bat  gllbe ©  er gm  ptfLn*  IT Z 

S.'J'w"0'" S'L*'  bn  **"“«'  an  bcn  «  WtfflXTi*  ifa  toJte 

g  is™-  s?  ssk 

Kfs.9resrs^s,t,r:s.^Asss 

©op  n,ptobHja.ten  nnd,  bent  Diotto  ganbeln :  „Giu evict,  nne  fripdjt  ,neh 
.{'obfi'",)t ,  cymbotnrt)  hIiuii  jemnitb,  bev  ign  fou?t.“  Sic  ff-arme  haben 
nrb  aarft  mu  fixed,  bar.tter  Defiant,  bag,  men..  fie  butd) ■  BtfroSSdt  nub 
llnfotteii  jtrtj  beftreBeu,  beffere  ©opfeuarten  j.i  jiiditcn,  fie  bafiit  bod.  nirfit 
mebr  (Melb  befotmncn  al8  bet  Warm,  ureter  .negr  atif  OnantitSt  al®  at 
Cunlitat  nrgtct.  3n)oloebcffot  metgfelt  bcr  98ert  be®  ©opfen®  fetjv  gfi.ifin  fiit  ben 
4lomim.ci.teii  .mb  ebenfo JjauRo  i»  bic  S>urcgffg„itt®a..a(itat  bebeutenb  ...net 
bet  «or..i  bet  Sotjiifllirf.fcit ,  luelct.c  erreidjt  raerben  fb.mte,  loe.m  be. 
tnnftndien  ©r.mbfagen  bet  ©opfenfultur,  mclrgc  nUen  ©opfenprobiueuten 
oeldi.fifl  fern  lollten,  n.c()t  Sfiifmerffnmfeit  aendjenf t  tuiicbe.  Bern.  bet 
l5tob.ije.it  erft  cinmal  mcig,  bag  man  feinen  ©opfeii  nadj  9loc.nal«Semertm.a®' 
metgobeit  6o.rte.it,  mirb  er  fid.  beftrebeu,  ben  'Bert  feine®  Drobufte®  m 
erboben.  Gin  goffmmo«»o[lc8  3eirgo.  ift  e8,  bag  .inter  ben  fortttgrittlitgen 
©opfenprobujcnten  .id)  bente  ba®  ©treben  geltenb  niadit,  fid)  allc®  erreirgtmre 
aSmcn  bejiiql.d)  ber  beffereu  ©opfciifiilt.it  niijneignei.  .mb  banad.  ...  banbeln 
Sobalb  inbeffen  ber  Satinet  bie  Dionlidifeit  bet  SerbeffermiB  bet  ©opfem 
bilni.je  ci.ine.eben  bat,  fudjt  er  and)  nod)  genanen  9iotn.cn  j.ir  9k.ocrt.ma 
feinrt  Srobufte8,  nadj  cine...  SSotbilb,  mcltgcS  be.  Sliitotbernnncit  fei.ier 
ftnnbe.i  o.tfpredKi.  miirbc. 

3)ic  Stone  cine®  aleicgmtigiflen  ®1  nftcrS  fitr  bie  ©opfem 
6oi.itiern.io  ift  bnrcgau®  nidjt  nen,  .mb  fie  bictet  befhnntlid)  eine  Dcigc 
fdjtoieriner  jmb  imnoobgnlitger  ©iuberniffe.  Xatfiidjlid.  fdicint  bic  an? 
pgyf.folifdje  Q.iolitiitoi  ailcii.  ncnrii.ibctc  91oi.iticr.ma  lyftenmti.d)  won  bcr 
bard,  ben  Gbemifer  boroenommenen  abj.tiocidjen,  fobag  in  loeiten  Jfrcifen  allc 
Serfurgc  jnr  9lnfftcll.ma  eine®  Scgema8  fiir  bic  oenauc  9lnalyfe  ober  Se= 
ftinminttfl  be®  Bertcii  bc«  .flobfcns  a(S  uerneblid)  bctraditct  loerben.  Xrobbem 
nmg  biefe  ben  Sort.diritt  be«  Sinnbtuictess  .mb  bc^  Xedjnoioflen  in  erftcr  iiinic 
bebinnenbe  Sranc,  tuenn  and)  nut  oerindjS.ociie,  noloft  lucrbct,  bom  .inter 
ben  jebinen  Uniftanbcn  ift  c<s  nirfit  imincr  Icidjt,  bie  anaiytifdien  iRefnltatc 
best  cincn  Xerfjitoloacii  ...it  bc.iicnif.ei.  ciiics  anberen  ji>  ueraleidien,  .mb 
meiftc.l«  ift  c«  loirflid)  fcbioer,  an 8  biefen  'Jiefultatcn  Sdjliiffc  jn  jieijen,  ..ad. 
bene,  bcr  I'anb.oirt  fid)  riegten  fb.mte,  .....  i.id)t  erioii.ifdjtc  Gincnfrijaitei. 
femes  .OobicnS  j.i  oftminbern  mi*  loertbodc  jn  uermegren.  Xic  nub 
nejeidmcten  9ief..ltate,  iueld)c  baS  9li.aiyienfomitee  bcr  United  States  Brewers, 
Association  crjiclt  gat,  inbem  es  jnr  aiialyficrni.Q  Uon  Walj  ein  8d)e.na 
aufftedtc,  follte  j.ir  Sof.mn  biefcS  fUtoblemS  a(s  9tntrieg  .mb  Grmutinunn 
bienen.  3cbcrinai.il  fen.it  bie  eruften  fjinberniffe,  .ueidie  biefeS  ftoinitce 
At.  flber.oinben  gattc,  .mb  mie  loidjtio  feine  Sorjdjtinncn'  ae'ocio.  fmb. 


Gs  fat...  bager  a(8  aneoemabgte  Sadie  netten,  bag  in  iignlitger  Sit,. 
9tcr|nrhc  j.ir  9fi.8bilb.mn  mib  «miag.ne  einec  nloidjn.dgincn  9»ctl.'.'-  ' 

SBonitieriinn  beS  .fiobfct.8  fcitci.8  bcr  Society  of  Brewers’  t’liemisi  '  " 

United  States,  .oie  biefclbe  in  igrer  (egtcii  3ogrc8»erinnin.Innn  bo.i 
erroinreng  fent  tuerben.  9tci  ben  93eratnnaen  biefee  9<crein*  lonrbc  bi 
bcr  Soofcnnnafyfc  cinnegenb  crortcrt  .mb  ein  fagifle8  .Wamitcc  cr.ion'n 
b.c  Wctgobcn  ber  fcobfenanalgfe  .mb  »oniticrunn  jit  n.itcrf.idici.  „ 
poym  bafur  fcjtjuftcHen.  Semt  bic)e$  .^oiuitcc  feine  Hrbeitcn  fu»on r 
uenrtjtet  l)at,  tuirb  in  ber  C£utiuiiflmin  bc^  ^DopfciiOdiie^  ein  un 
adir.tt  nari)  uorloart8  nctan  feiit ,  benn  fein  Saftor  gat  bic  9>\t(v 
bcr  ©ogfenarten  fo  fegr  ucrjboert  tuie  ber  SWannel  an  Ginbcr.iu 
uber  ue  Onahtat  nub  bic  SScftanbteife  bc8  beftmoolicgeu  .fiogfcn? 
bcifcvc  ©er)ta..bn.8  bejiinfid)  bic.cr  gjnnfte  feito.8  bcrjeuiac.i 
am  ©ogfenbat.  ofonomifd)  intcrcfficrt  finb,  folftc  ben  Ben  ;mii 
Olc.dje  Imbcr.grcdjcnber  Xicinltntc  bcr  pgyfifnfifdicn  .mb  cgc...ifd)en  ' 
mdji.nnc1.  bngnen  unb  nfeid.jeitin  bie  nubeftinm.tc.i  SBenriffc  bec- 
uber  b.c  ileftanbteilc  flftrcn,  locldic  bem  ©ogfen  fci.ic.i  SBrai.mm 
Bcim  bns  erft  e.mnat  flat  ocrftni.be..  ift,  .uivb  cs  bon  ffnrmct  uu.af.,: 
baumr  gii.jnacbc.toi ,  bag  fein  ©obfo.  bic  nrogtmbnlid;c  Wcnnc 
loiinfdjoisiocrtcn  G.nemdjaftcn  befige.  Xabci  follte  man  nidi,  iiberfegen 
bie  ncna.ic  «ein.t...8  bes  Sgergaitniffes  bev  mincralifdicn  Jtotanbtcii, 
Uunlitat  tongrfd)cmfid)  uon  arogem  Bert  fein  biirfte.  Sic  ©ogfomi! 

^5!u  311  iI)cer  ®rn8brnnn  aroge  Wcnac.i  locvtn 

93c)tni.btoIc.  _  Sic  lougtlflftcn  bcvfeU.cn  finb  Mali  unb  9Jgo8ggorfn„ic, 
nn8  ber  3n5ammcnftell.mn  einer  Vl.ijagl  Sfnafyfcn  won  ©ogfenafdie 
geroor,  bat;  b.cfc  Sflaiije  breimai  fooicl  .ftaii  unb  g}go8ggorfaurc  nOjor 
.!'l,'5le  floloogniidjen  Rriidjtc  unb  Stiiffe,  auger  cincr  nvoge.t  Qua...  ■ 
©ticfitofr,  loorai.8  man  fd)fiegoi  barf,  bng  bi.rd)  an  biefeu  S.ibfta.ijo.  rci  . 
Si. uoer  ber  ©ogfeiiboben,  loeldier  bureg  lannangnltenbe  9teba.ii.no  uufrurii: 
OOoorben  i|t,  luicbcr  crtrnofdgin  nouodit  loerben  fonnte.  ■> 

.pier  nut.  luirft  fieg  bie  graoe  at.f,  ob  ein  [ij8lidjer  Saljoegait,  bcr  I 
Modjen  bc8  ©ogfen8  m.jgcjoaoi  .oirb,  als  )oi'mfd)oi8mert  crfdjcint. 
aroma  be«  Sees  .oirb  bcfanntfidg  bnrd.  bie  9fat.tr  nnb  bie  We.ige  ber  in 
bie,!ellbo>  Buffer  cntgaftenen  Snfje  ftarf  beeinflugt.  B 
icgeimid)  .ft  bager  bie  9fntur  be8  9Baffer8  loidgtioer  at®  bic  in  bem  Jootr 
entgaltene  jntjmo.ne,  loic  bic  uon  Sr.  9Bt)att  nnnefiigrtoi  ffaltc  erfen 
lagen,  too  rogienfauren  JJatf  unb  Wagnefia  ei.tgaltciibe®  ©offer  geniigt  . 
ai  -j.'C  §°*5^n^ar.t  nusocjofleit  lonrbe,  fobag  ba8  9tiev  ei.icn  .ntanooiegni 
'Jcfrgmacf  befatn.  G?  ift  and)  nidjt  nnntbnlid),  bag  ba8  ©oofe.igarj  in  .... 
oafdm*o.e..9!ergait.,iiien  Ofbnn.cn  ©ouien  in  feinct  3nfanimo.fegiinn 
So®lid)fot  jfgtuanft  unb  barau®  bic  Untevfdiicbe  be®  SlrontnS  unb  bet  fettled ■ 

■  f rnrii  matt eger  ....fever  eingeimiirgcn  ©ogfennrtcn  jn  evflnvot  ware... 

..  oiclfad)  Siin0uno®ocrfi.d)c  (ionnd)t  toorben,  abet  in  b. 

meitten  Snllcn  .uuvbe  babei  feglevgaft  oerfagren,  bom  man  luoitte  imr  b. 
t9oo.d)t  be8^»opfo.8  oermegren,  i.irfjt  abet  bie  Cu.niitnt  oetBeffern.  Srogbci 
bietet  biefe  gvaoe  ber  9Jfinera(6eftanbteile  be8  ©obfens  eit.  fegr  .ueites  go 
ber  9'eobad)tutig  mit  bet  Musfid.t  auf  eoentnelle  91ermcgruun  bev  Quantiti 
unb  Q.iaiitat_  bev  loertooUcu  9'eftaiibtciie.  Bir  follten  and)  uon  bev  fRoli 
loeitge  ©opfengarj,  bie  bitterot  Subftatijen  mib  ba®  fliiditige  Del  ir 
.'Oogfen  foieieit,  uagere  fiomt.ii®  befigeu,  mu  igre  S8ejiegi.ii no.  j.ir  Oualit, 
longre.ib  be®  Irorf.iei.®  fortioagtenb  }..  erroaocii.  G®  loivb  nllflonei.i  anerfanni 
bag  bn®  foflenan.ite  ttteidje  .'pnrj  be®  ©ogfen®  nilein  luertuoli  fei,  mib  bod.  ga 
ber  Surd)icg.iitt®=.'c»ot)foibauev  baoo.i  feine  9!gmmo,  bciiu  er  trocfitet  jei.ieu  ©oo.c. 
oft  bei  fold)  gogcr  Semperatiir,  bag  ein  Scil  be®  Dele®  Uctp ditint  ...lb  ein 
betrndjtlicgc  Wo.oe  ber  toertbotlen  ©opfeagatje  osybiert  nub  in  bie  gnrte,  mcnloi 
<vor.ii  l.ninOoanbelt  loirb.  91ei  einer  fi’.vjiid)  anf  be...  geibe  oorno.om.ito.cn 
iHcigc  oon  SBcrfndjot  jeiote  e®  fid),  bng  imtergalb  nouiifcr  Wco.joi  ba®  '8cv 
gaitui®  be®  tueiegen  jn  ben.  garto.  ©otjc  bireft  uon  bcr  lemycratur  nbgannt 
bci  loelrgcr  ber  ©ogfei.  netroifnct  loirb,  nnb  fomit  ift  giev  eine  (gclojoigcit 
jur  fofortioot.S8erbcffcru.in  ber  Qualitat  be®  Jpoyjen® ,  bom  biefe  ©arjc 


ffiraue  9lbecn  ftcgt  er  fegtoimmeu 
9luf  bcr  Cbcrflncge  9ta.it>, 

Sic  bcbcuteu  ante  3eirf)cu ; 

Sod)  feinen  3>«frf  nnd)  jn  crreitgeii, 

©nlf  cr  ftet®  mit  eioucr  ©mib. 

Siagt  bn®  Slier  jcgt  auf  bcr  SRugc 
Ginc  oolle  Stm.bc  fteg'.i, 

Sag  bic  triibcu  Sgcilc  fiufen ; 

Som  bic  Biirje,  fie  mug  biiufcu, 

©egon,  tuie  gefle®  (9olb,  nuSfcg'n. 

Scglaot  fic  bn.m  ginein  j.ir  SBfanne, 

Spriigo.  iagt  bic  glammc, 

©djiirt  be®  ffeuer®  (glut. 

Sag  bcr  Gicmcutc  Butg 

Of ct re unt,  mib  ftet®  bod)  im  herein ; 

Unb  ......  Iagt  bie  brnm.o.  Sropfo. 

Surd)  bic  eblc  ft  raft  be®  ©opjen 
Sen.  91icte  Boglncfrgmnd  ucricig’u. 

•Ciod)  irgdmnt  bic  Waffc  in  bem  Stcffel 
Unb  ftcbenb  tunllct  e®  unb  jijd)t; 

Bogl  motgt'  bie  fflammc  igre  Wt-ffcl 
3erfprcnnoi,  bag  c®  tradjo.b  brirgt. 
fyrei  loollen  fclbft  bie  Gicmcutc, 

■Cctfoloo.  frei  bie  ftcie  Slur, 

@ie  tuollcu  nirgt  buvrg  unf’rc  ©iinbe 
(9egiubett  feya  auf  igrer  Spur; 

Socg  broben  ftcgt  in  feiuer  Wibgc 
Syr  Woijcg  nub  lenft  mit  Wciftcefraft ; 

Gt  gcinmt  ba®  miitgo.be  (9etofc, 

Unb  ftaunt  oft  jelgft  oor  igrer  Watgt. 

Unb  tdiumenb  oerfnutc.i  in  tiefe®  Seufcn, 
Stgaut  er  getraegtenb  in  fein  Safeyi.  j.iviitf, 
Bie  ein  ©ott  igti  gieg,  bie  Giemcnte  ju  lenfen, 
3u  fegaffeu  unb  forbevn  fein  eionc®  ©lurf. 
ffir  ift’8,  ben  bec  Grgabo.e  etforen, 

Gt  ift’8,  bon  9lUe8  gicr  anoertraut  ; 

Cr  marb  j.im  ©liitf,  mie  jun.  Ungliicf  oeburen, 
So<g  mutgooU  er  in  bie  (feme  ffgn.it. 

Sa8  ftinb  lebt  gin  bey  tdubelnbem  Spicle, 

G®  trfiumt  uicgt  you  Ceibo.,  uifgt  Don  sin  ft, 

G8  ffgtummcru  in  igm  iturfj  alle  ©efiigie, 


SBcolfidt  ift  e®  a.t  bcr  Wntter  9Uuft. 

Set  Stnabe  cutfeimt  bo.  3uoo)btnnoi, 

G®  entfaitet  fid)  ftgou  ber  Grbe  fiaft, 

Unb  mu  bic  3«gi  bev  Scibcit  unb  bcr  fttano. 
3u  befampfen,  fcglt  igm  nod)  ftrnft  ...lb  SRaft, 
Sn  tritt  cr  an®  bo.  ftinberjagreu, 

Unb  friiglid)  mont  bie  geitre  SBri.ft, 

Gv  (ernt  bic  Sicibcn  unb  ©cfagro. 

Grfem.cn  m.b  be®  Bebcu®  iiuft, 

9? oil  nliigo.bcr  3nnQli»n8frnft 
9iollt  igm  ba®  s81.it  im  ©erjen, 

Gr  fiiglt  cii.  geuer  annefarijt, 

G®  glint uit  mie  belle  Mcrjen. 

G®  treibt  ign  ginan®  in'®  mooenbe  Ccbcn, 

3u  mirfen,  ji.  fcgnffo.  mit  cntf.no.t  ©tvcbcit; 
So  cilt  er  gin  auf  bcr  94abn  bcr  Stincub, 

G®  ginbert  ign  nidit®  an  feinen.  Slum, 

Gr  blflgt  iu  ber  Unfdjnlb  fcgbuftcc  Snno.b 
U.tb  fuegt  nirfjt  j.i  raften  nnb  uifgt  jn  rug’n. 
Sorg  oft  auf  feinen  9fliitge»meooi 
Sragt  igm  ein  ncibiffgc®  ©efdjitf 
Sic  Sornenfroitc  gcvO  eutgeneu, 

Gr  ftrnmgclt  anf  bee  SBagn  be®  ©liitf®. 

Ba®  ift  e®,  bn®  ibn  gicr  betriibet? 

3ft  c®  be®  Unbnnf®  gerber  Sign.ctj, 

Sag  oft  allc,  bic  er  licbct, 

SSerfemien  fein  io  fl.ilcc  ©erj? 

Scglt  c®  igm,  bag  er  bic  Snlo.tc, 

Sic  igm  ein  ©ott  in'®  ©ctj  evftgnf, 

9iid)t  fbrbcrn  fount’,  .mb  {cine  ©iinbe 
3nm  tviiaoi  9iitgt8tgm>  an  fit©  tvuo? 

D  gabere  nid)t  ben  itgouftcu  ©abcu, 

Sic  oft  ein  eblc®  ©crj  ftegli.tft. 

Sic  merbeu  t.ltfifd)  u.itergrabo. 

Unb  fommeu  .tie  an®  Sanc®iid)t ; 

93au  St.  Sir  fetter  Seine  Belteu  — 

Unb  Icbe  ftillc  im  ©efiigl,  — 

Gin  ©ott,  bort  broben,  mirb  ®  o.tnrftcn,  — 
Bir  finb  ja  niegt  be®  3njall®  Spiel. 

Sotg  big  Su  felio  einft  ocrf.mfcn, 

Ba®  tut®  be®  £cbo.®  jtgb.ifte  Cuft 


©ier  beut,  bag  Sn  licbetnmfot 
SBermcilft  an  bcr  ©cliebtet.  9Hnft,  — 

Sraulid)  bam.  am  Slri.ic  Seiner  2ieC.cn 
©ervlitger  erftgcint  Sir  bam.  bie  fylur, 

Gunel.i  glcid),  mit  emio  iaufteu  Srieboi 
sRofeu  ftreiit  mib  bvinnt  Sir  bic  9iatuv. 

Gmin  bort  unb  jcitlid)  gicr  begli'ufct, 

©clinfeit  bie  Scboi«bagn  uutftrirfet 
Gurer  tvo.cn  ©crjeu  coin  ©cyn. 

©alto  al®baim  feft  bic  jcgbi.c  9'oitc, 

Sag  fie  feiit  Sfinton  tiitfifeg  Gucg  o.treigt, 
llnb  lebet  frog  begliirf t  an  igrer  ©cite, 

9M®  einft  uo.t  gicr  ba®  irbifdjc  Sajcyn  flcucgt. 
Sod)  iolltet  bort  3gr  and.  betirono. 

Gnd)  iinbe n,  oerjagt  bic  2cibcitfrgnft, 

Sic  ftammenb  einft  bic  Cruft  b.ingioogo., 

91!®  eblc®  Cpfer  fclbft  nebvndjt. 

Scv  Dio i id)  faun  ftra.irijclu,  bud)  be..  Diaim 
Sent  nidit  fo  Icidjt  bec  triibe  ©tgein, 

G8  moot  in  igm:  3dj  fa.iu! 

Se®  freyeu  Billcu®  gertlitg  Seyti. 

3a  rcig  Sid)  lo®  unb  bcuf  mit  ©tolj, 

Sn  gift  cii.  Diai.it,  bcr  frei  mill  jeyn, 

Scv  nirgt  urn  dues  Diabdjcn®  fian.te 
Sir©  fclbft  jt.in  emiocn  ©tlau  mill  meig’n. 
Seim  .inter  tanfoib  fdionei.  gveuben 
Xrittt  fid)  bod)  oft  bcr  ©orijout, 

G®  ift  fein  ©liitf  gicr  og.ic  Scibeit, 

.stein  emifle®  ©liitf  auf  Grbeu  toogut; 

Hub  ma®  bcr  Siib  nub  Beft  mill  motboi, 

Sa®  bictet  tren  and)  nodi  bcr  Cft, 

Unb  fiimft  Si.  fclbft  jum  fcvnoi  9iorboi, 

3-a.tb  bort  Scin  licboib  ©erj  nod)  Sroft. 

Su  gotgfte®  Bcfoi  biefer  3ouoi, 

G®  jprad)  ein  ©ott,  ber  Sid)  gicr  fcguf: 

Su  iollft  bit  Belt  al®  Dioijtg  bcmogi.cn, 
Scgerrftgen  Sa®,  ma®  fie  Sir  truo, 

Su  jfinrfft  teef  bic  Glcmeutc, 

Gvtrogft  oon  igncii  igre  .Graft, 

©cn.mft  bung  bic  Berfc  Seiner  ©anbe 
Se®  ©ti.rmc®  allocmalt'ac  Diacgt 


■gTv.  8».  1008. 


3^CCflcmcinc  ^raucr-  uuo  ^opfcn.^cilwng. 


5?  nbfr  h’"b'"..  «».  bom.  bic  Wc.ige 

SrST  ’Uf ' <1,f  *i  *«*uf «"U JaS”, i  irXi^W^S^JilelS 

due  "fflMMi  ’Ur[rtlC  *'$'  ^eifnbreu  'k  bnrpjifle  Orf 

•  i  -liildjung won  Serbiubungeii  iff ,  lieruljeti  bie  Seridjiebeulicitcii  ini 

bi(  h'"‘ n  I0"*  b'!‘>  »rf>'°n',f‘0beu  Serbfiltniffeii ,  in  tudiben 

bif  ^e  tnnbteile  bee  Dde  gentifigt  fiub.  9Ba«  iiiimer  ber  teriiuifrtjc  slBert 
b(«  .©uufcnolr*  friii  mage,  bus  groge  (Bnuirfit,  ludrfjc*  bri  btr  Soiiitieriutn 
br«  ©oufeu*  our  ba*  Ammo -flfltgt  luirb,  (ftgt  Uermuten,  bag  in  ber  Bufammem 
lebmifl  bn  Cclr  eine  mrubnrr  ISbatafteriftif  bev  O.ial.tiit  nefunb'en  lurrbrn 
fomite  '-IBriiii  bic  fllidjtigni  Ode  ber  ©opfeii  an*  ucrirfjiebeueii  aniibc*tcileu 
bie  uroeii  bn-  gcmheit  be*  ©oufeiiatomn*  beriiljmt  finb,  iiarfigciolefeneri  lagei 
m  ibrer  3ufan.nmi|rb„.,n  ltd*  brrad  uerfrf,icben  finb,  bag  bnvn.is  birr™  dn" 
i  rjiebniifl  jur  Seridjiebeubeit  ibre*  Aroma*  bevuorgebt,  folltc  man  nimdimeit 
b  bn&  *>ie  miinrinrodiemn  «etf«ieben()eiten  luoblbcgriiubet  feien.  ©ollte 
"ber  fin*  ^’rotnltifle  Untennrfjmig  biefer  Cele  feiue  iiarfjtucisbnreii  Serfrfjirben* 
beiten  ober  Wefultnt*  erflebeu,  lucldje  uou  ben  aufleiiomineneii  ©ejidjmigcii 

r*?,,n  nfc1  aH'V('$r  ‘  J.°!rb  «.**  uie,lfirf)t  notlueiibig  loerben,  inifere 
Wnfiditeii  iibev  beii  ©etl  biefe*  gaftoren  bci  ber  geftftdlung  ber  Caialitat 
be*  ^orneii*  flrOiiblirf)  ju  anbeni.  Die  Broge  Wenge  Arbeit  nub  bie 
(irogen  .liisgalieii ,  loelrije  em  grilublidje*  Stiibium  bes  ©oufeitole* 
erturbern,  got  bie  Hbemifev  lunbrirfjeiulirij  6i*  jebt  uon  biefem  gin  bin  in 
nbgeljnlteii.  Himge  Sorarbdteii  in  biefer  SHdjtmig  [jnbcit  mbefftn  oid= 
uerforedbenbe  fflpfultate  gejeitigt,  unb  besbalb  ift  cine  griinblidje  Unter. 
fiKgltlia  bet  Bejieginiflen  be*  fliiditigcu  Ode*  jur  Onalitat  be*  ©oufeu*  an* 
bendWebenen  f}vobnftloii*0ebieten  geulaut  unb  in  Augriff  flenoinmen  toorbeu 
Wit  Uermegrter  ttenntni*  bet  Seftaubteile  be*  ©opfcii*  ift  bem  gtiibinm  ber 
ifaftoreu,  lucldje  ber  Silbuiig  unb  9tatiir  biefer  Srobufte  Sorfrfjub  (eiften  cin 
lueite*  Webiet  eroffnet  luorben.  Uebcr  ben  Hiufltig  be*  Sobeit*,  flimatiidier 
Serbaltuifie,  be*  Diiugert,  ber  Seiufifferung  ober  Higennrt  auf  ba*  Del  bie 
■fjarje,  Sitterftoffe  unb  ba*  tannin  be*  ©ofifen*  ift  uerljiiltiiimingig  lienig 
uefdiiut.  lino  orelialu  folite  mail  benfefbeu  eiuQefyeub  ftubiereii,  loeil  Ijier^ 
burdj  bielleidit  loiffeiifdjnftlid)  unb  Urnftifdj  febr  luertbolle  iHefultate  erjielt 
tuerbeu  biiriteu.  Skim  luir  bem  Cornier  fagen  fbnueu,  bag  eiue  aciuiffe 
©ofjfenart  eiue  beiiere  Ounlitat  Sitterftoffe  ober  ©avje  entl.dft  af«  cine  nubere, 
ober  bag  ein  gnuiffer  Duiigct  ober  eiue  getoiffe  Birtbtmetbobe  biefc  4leftaub= 
teile  Oerniebrt  unb  fomit  bru  i»ert  feine*  ©obfen*  erboljt,  tuerbeu  toir  fidicre 
uub  tuirflidtc  lueilere  ©riiiibe  bnben,  auf  tueidbc  b><>  befferer  ©obfeu  gebaut 
loerben  faun. 

Da*  *8  o  r  b  a  ii  b  e  it  f  e  i  it  uou  Saufeit  unb  'Uitjeu  im  ©obfeu  ift 
fitr  ben  #oufiiinenten  eiue  ftete  Wefabr,  unb  bem  Saviuer  mirb  bnburd)  groger 
©tbnbeu  jugefiiot.  'JJod;  uor  tuenineu  ^nbreu  tuareu  biefe  Seinbe  in  eiuigeu 
©obfeubnugebieteii  imbefanut,  alter  fie  babeu  fir©  idjuell  uerbreitet  uub  iiub 
jegt  liberal!  ju  fiuben.  3u  Haliforuieu,  tuddje*  julebt  uon  ben  ffeinben  be* 
©obfeu*  angegriffeu  nmrbc,  ift  ber  ©obfenbau  bon  ibuen  cvuftlidi  bebroljt,  unb 
bie  SBerlufte  fleigeu  uon  3abr  aii  3abr.  Selbitueiftiinblidi  luerbeu  nlle  Wittel 
jut  AuSrottuug  biefer  3-eiube  alien  3ntereffenteu  bodr  luiUfonmieii  fein.  2eit 
einiger  >}eit  ift  ueriudit  luorben,  Diflniijeu  ju  jOtbleii,  lodri)e  ben  Angriffen  uou 
t<niafiteu  unb  ^iljfraiif^eitrn  luiberftebeu.  Wan  bat  lUflaiijeuarteu  uub  Uer- 
fd)iebeue  3ubiuibitrn  eirt  uub  berfcllieil  Art  grfuubeu,  loelrije  ben  Augriffen  biefer 
fteinbe  meljr  ober  loeuiger  erfolgreidjeu  Sfiiberftaiib  (eiften,  uub  an*  ber  Analogic 
Uicler  S'iide  miter  bru  flultiiruflaiijeii  luerbeu  mir  luoljl  gdoifje  3"bioiburii  rut> 
betfen  fbnueu,  loelrije  iljve  Sl}ibcritanb*frnft  and)  auf  Ujre  Diadifolger  uererbeu  unb 
baljer  eine  ergiebige  Chute  garauticren.  UlSabrenb  ber  ucrgangrurit  Saijou 
hiurben  im  Staate  'J!elu>JJorf,  lueleljer  uon  ipiljfranlbeiteu  arg  infijicvt  ift,  Stelleu 
gefitubeii,  auf  beueii  mir  ubllig  gefuubcr  ©ouieu  luudje,  loiibreub  in  bev  gaiijen 


Umgrbung  bie  Vffaiijen  erfrauft  loaren.  3<ott  beu  gcfuubeii  ©oufniiormeii 
loerben  im  nariifteii  Rvilbling  Bteefliugc  jur  Sortuflati.inng  ber  geiuubeu  Alien 
geiiommeii  luerbeu,  uub  ba  bieie*  SBerf  in  bem  Btvebcn  uadi  H<evbefferuug  ber 
©pUfenarten  uou  gvofiter  'Widjtigfeit  ift,  arbeitet  man  idjt  an  lilam-it  fiir 
lane  nllgeineiue  Au*bcbuung. 

®n«  'Uriiijiu  ber  3'tifllluabl  faun  ju  uidcu  auberen  diuedeu  al«  lh= 
jeuguug  uou  fflflaiijen,  loelrije  .Vfrnnfbcitcn  loiberftehen,  aiigriueubrt  luerbeu. 
Waii  faun  bainit  bic  Cnalitat  uub  (frtragefaljigfeit  ber  ©oufenuflaiije  uerbefferu 
unb  Uermebreu.  Auf  jeber  ©oufenfarm  fiuben  firfi  'Cflaitieu,  bie  beffev  tragru, 
nl*  anbeve.  Diefe  Ucrluenbet  mail  jur  ^urfjt,  uub  auf  folrfie  '-Strife  rrlangt 
Juan  gaiije  (farinen,  bie  ertrng*f(ibiger  finb  al*  anbere.  ilton  deit  ju  deit 
ftnbet  mail  ©oufenuflaujen,  loelrije  uom  Durdjfrfjuitt  augetorbentlirb  abiueirfmi, 
joluoljl  in  'i'ejug  auf  bie  3eit  ber  IKeifc  luie  ber  ftarbr,  ben  tfvtrag  uub  anbeve 
trtgciifrijaf teit,  uub  biefdben  auf  iljve  9lari)fommeu  uerevben.  3n  geluiffen  SiUleii 
loerben  geringe  Ablueirfjuugen  biirrf)  dufall  in  ber  Umgcbmig  bebingt,  abet 
llnterfrbiebe ,  loelrije  brftaubig  unb  urrerbbnr  finb,  miifien 
auf -Serfajubeubeiteu  bev  Struftnr  beruljen,  uub  metjrereu  iinfever  ©oufeuavteu 
luirb  em  bevartiger  Urfuruiig  jiigefrfjriebcn.  Dbluubl  bic  Wefrtjirfjte  ibver  Ab> 
jtainmung  uon  mnurijeit  angejiurifrlt  luirb,  finb  gute  Cbviinbe  jiiv  Anuabnie  uuv 
bnuben,  ban  befannte  Avten,  luie  bie  Sarlq  'dvumbling,  (Molbiug,  ©umubreii  unb 
®mitb=©oUfen,  auf  biefc  ®eifc  eiitftanbeu  finb.  '-Soil  biefeu  in  bev  ©umubreii 
©oufeu  amcritanifrijen  llrfurmig*,  uub  uarfj  eiuer  Drabition  in  4Bi*coufin,  uou  mo 
er  juevft  uerbreitet  luuvbe,  bvartjte  bie  3vau  eine*  beutfrfjcn  Auficbler*  im  t'iovb- 
lueiten  bie  IWuvjel  einer  ©oufenuflaiije  an*  Deutfeljlaub  mit,  an*  lueleljer  bauu  ber 
©uniubretj  entftaub.  9tarfj  eiuer  anbereu  Au*(egtiug  mar  ein  Sebling  an*  einer 
lliejigeu  f^arm  bie  crfle  ©oufenuflaiije  biefer  Art.  Abgefeljeu  uou  ihrem  Urfuruiig, 
i|t  biefe  Art  bem  fflrobujeitteu  luertluull,  meil  fie  friilj  veift,  iiugerft  fraftig  ijl 
unb  in  geluiffen  Webieteu  Saufeii  uub  'lliljen  Uilibevitnub  leiftet.  Die*  ift  iiur 
eiu  'deifuiel  fiir  bn*  uloglirbe  Cfutflebeu  befferer  Arten,  bic  gliitflicbcrlucife  cut 
berft  nnb  fortgeuflaiijt  luuvbcn.  3a |t  jcbes  3abv  finbet  man  folrfie  iicueii 
Alien  fait  auf  jeber  ©oufenfarm  SUnbrfdiciulirf)  finb  bie  meifteu  uou  ibuen 
uur  lueuig  uerfrijiebeue  Abnrteu  uub  bleibeu  bafjer  unbeariitet.  Aubererfeit* 
luirb  abet  anrfj  bie  iViebtigteit  biefer  Abarteu  uon  ben  3avmeru  eiugefeljeu. 
9tor  eiuigeu  3aljvcn  cntbetfle  (S.  ©.  ISurti*  uou  Akteruille,  91.  '>) ,  tine 
iolrije  ueue  Art,  uub  er  mnrtit  jebt  auf  feineu  'deiiounueu  bamit  'derfnrtje.  Die 
Htrouaganba  fiir  bie  dudjtiualjl  jur  Cfrlaiigiiug  befferer  ©oufenarteu  faun  uiriit 
buvrtj  afabeinifebe  Weldjrnng  in  laubmirtfrljaitliriieu  3ari)bliitteru  uorfj  burrti 
anbere  aiteratur,  luelrfje  man  unter  beu  garment  uerbreitet,  betriebeu  luerbeu, 
fonbern  man  mug  ibuen  bie  Sadie  burr©  Ucaftifrfje  Aniueubiing  auf  iljveu 
eigenen  Satnien  oorfiibveu,  uub  bauu  luirb  bic  gefamte  3ubuftrie  bauou 
ftlortcil  baben. 

Selbftuerftanblirij  mug  man  bei  bev  dudjtiualji  befferer  Onbfuibuen  bie 
AJirfjtigfeit  ber  diirfjtunu  reiuer  Dlaffeu  im  Auge  belinlteu.  Die  fiiijlirfi  er 
folate  ®erBffeutli<biiun  ber  Wetljobe  uon  Dr.  91  il foil  unb  feiner  uoijiigliriieu 
Diejultate  in  bet  Bildjtuiig  neuer  Wctreiberaffen  (jal  bev  Uteiuegiiug  jur  ©eruor 
bringung  befferev  unb  rciueret  Diafjeu  uou  Stulturuflaiijen  in  ben  '-liereiuigteu 
Staaten  bcbeiitenben  '-Sorfrljub  geleiftet.  3nfo(ge  geluiffer  nntiirlirijcr  6lja rafter 
eigenfebaften  cignet  firfi  ber  ©oufeu  gaiij  befouber*  ju  durfjljlueifeu.  Die 
maiiulirijcu  uub  lueiblirijen  iBliiten  luerbeu  uou  getreuiiteu  3ubiuibueu  gelrageu, 
uub  n nr  bie  lueiblitgeu  bilbeu  beu  ©oufeu  be*  ©anbd*.  Den  HMuteuftoub  be* 
mtiunlidjeu  ©oufeu*  tragen  9Binb  ober  3nfefteu  umljer,  uub  an  Ovten,  mo 
loeiblicber  nebeii  bem  maimlirtjeu  ©oufeu  luadjft,  bilbeu  firfj  Sfaftarbuflaujeu, 
beren  Saiiieu  'flflattjcu  erjeugt,  loelrije  uou  ben  (hteru  berart  uerfeljicben  fiub, 
biig  bev  Snciuev  uur  in  ben  fdteuften  giilleu  feiue  ©oUfenUflaiijeu  an* 
®°meu  jieljt.  Anri)  fiub  bie  an*  Saiiieu  gejogeneu  fflflaiijen  nteift  jur  ©iilite 
lueiblirije  unb  jur  auberen  ©iilite  mriunliriie  (£seni))lare,  aurfj  bvaudjeu  fie  ju 
iljrer  Uolleu  gntluitfluug  brei  3aljre.  Desbalb  jieljt  man  ben  ©oufeu  grogteu 
teil*  nu*  IWurjdftotfllngeu,  loelrije  ftabilevc  uub  gleirfjmagigere  'flflaujeu  lieferu 
unb  bie  rijarafteriftifebeu  Cigeufrfjafteii  ber  Wutterfiflaiij*  unueriinbert  bei 
bdjalteu.  Die  grogeu  'iterfrijicbculjeiteii  in  ben  an*  bem  ©amen  einer  be> 


Die  ftiutlj  bririjt  firfi  an  Deiiteu  Dnuimrn, 
Der  Ifvbe  jluingft  Du  Segeu  nb. 

Die  (f-lnmmeiiiuutb  im  aauf  ju  jribmen, 
•dlirfft  Du  mit  eruftem  Stolj  Ijiuab, 
(irfenueft  (9ott  nub  feine  SBerfe, 
'■Uefamufeft  fiegeub  bic  9<atur,  — 

Hub  follteft  nieijt  bee  SJilleu*  Stiirfe 
3rei  biiiibigeu  auf  iljrer  ©Uur ?  — 

Da  loallet  ee,  bie  3lutijen  ftrerfeu 
Sitg  braufenb  an*  be*  Jlejfel*  Dtauin, 

Sie  loolleu  freuublirij  ibu  enoetfen, 
'■lierftbeudien  ber  ttlebanfeu  Ivaiim. 

De*  ©oufeu*  ttriifte  fiub  eutirijiuuiibeu, 
Deni  llliere  ift  ber  Soft  uerliejj’n, 

Wit  feiiirm  Aroma  uerbunbeu 
Soli  CJurfj  ber  eble  Dranf  ergliilj’u. 

Diimuit  bie  31  a m me, 

Staid)  biiiau*  jnr  fiffaune 
Sdjlngi  bie  beige  Wafjc, 

Dag  auf  ber  ifiiljlc  breiteu  lYlnrfjen 
Die  SBJarmegrabe  fid)  min  bretben. 

Dalb  luirb  Alle*  fdjou  fid)  eubeu, 

Der  Weufrfj,  er  bat  fein  UBerf  getban, 

Die  SJatur  mag  mill  uolleiibeu 
ISJns  er  frfjnf  mit  .trait  at*  Wauu. 

3n  be*  Sldler*  Diaumen 

fiagt  ba*  tdier  in  Idottidj’  b’nab, 

didjt  bie  '-Wiirje,  bag  e*  frfjaumet. 

Wit  bem  denge  gut  uerciuet, 
ftauii  bie  @abrung  uor  fie©  gdj'u. 

Unb  Ituu  faffet  alle*  ftebeu, 

Die  Slatuv  begiunt  ibr  SBerf; 

HBa*  bie  (hbe  uii*  gegeben, 

Stbujeu  treu  tuir  in  ba*  1'eben 
Wit  be*  Staffer*  Saft 
Uub  be*  3euer*  ftraft. 

Woge  iiiiii  bie  Atmu*Ubarc 
©Miiiftig  jetjn,  bag  Alle*  gatjre. 

.©orb  fteigru 
Die  ttreifen 
Bum  Dottiib  beratiS. 


Der  .ttobleiiftiiire  geiftige  il.ift 
illerbreitet  firfj  mit  aroiuatifrfjem  Duft. 

Die  3rrmeiitatiou 
(Webt  (aiigiam  uou  ftatten. 

Hiu  Ibeil  ber  Bu<ferftoffe*4trafte 
Sevioniibdu  firfj  in  SBeingeift*  Sfifte. 

Daiin  feufen  firfj  bie  triibeu  Dijeile, 

Die  uermeugt  c i ft  frfjiuammcn  obeit. 

Wit  ber  folia  eng  uereinet 
©in  juv  Diefe  auf  ben  Doben. 

Die  (Babrmig  luirb  nun  gleirfj  uolleiibeu, 

3ebt  fBiiiieu  mir  bie  Arbeit  euben. 

©crein,  herein 

3l)i'  Mnerfjte,  frfjliegt  ben  llleibll  I 
9leif  ift  milt  bn*  lUier  jinn  ifaffeu, 

1' anger  biirfen  loir  uirfji  uaffeu ; 

Srfnuiiigt  bie  Srfjaffel 
Urn  bie  llBdte, 

3ii  ber  Steiljc  longer  Mette 
augt  ibu  luauberu 
4<ou  bem  riuru  ju  belli  aubrrii, 

Uub  ftiiumet  jur  Arbeit  Ijeitem  (bang 
(iineii  iroljlirben  berjlirfjeu  Sraugefaiig. 

(Dev  @  e  i  a  ii  g  ber  S  r  a  u  f  n  e  rij  t  e.) 
ifrobiirf)  uub  mit  emfigeiu  Strebeu, 

Cbue  Sorgcu,  obue  ©arm, 

SBanbelii  loir  fo  frob  burrfj*  aeben 
Wit  bem  Wagtrug  uiiterm  Arm ; 

Drum  iaget  mi*  milliter  bie  Arbeit  uoUbringen 
Uub  iiuferiu  Weifter  eiu  Viublieb  iiugeu. 

©urij  leb  Hr,  bee  ftouig  uoii  Drabant, 

Der  beu  cblcii  Saft  eiuft  idlift  erfaub. 

SBeuu  Aubre  uorfj  im  Stgluaimrr  liegeu, 

Dami  irfjioiucn  mir  fdjou,  bag  e*  Irartjt, 

Dag  oft  firfj  unjre  fiuorfjeii  biegeu, 

Dortj  ift  uirfjt*,  lua*  mi*  milrrifrfj  madjt; 

Denu  r*  Ibrfjdt  fo  milb  mie  bie  Sterne 
Der  Wagfrug  mi*  luiiitrub  nit*  ber  genie. 
9lofrb  frijiiirfeu  mit  muter  beu  ebleu  Saft, 

Hr  gibt  bru  ermiibcteu  Wlieberu  draft. 

©orf)  folleu  alie  'Bruner  lebcu, 


Stag!  tapfer  mit  beu  HUafern  an; 

Du  Wagfrug,  fei  un*  treu  ergebett, 

Du  ftBrtft  beu  Wiitb,  Du  marfjft  ben  Wann. 

Du  bift  ee,  ber  beu  Wiibeu,  ben  -ftraufen  evgiiiifeft. 
Den  aaunigeii,  beu  Seriicbteu  jinn  fflotte  begliirfeft. 
.©orfj  leb  er,  ber  Weifter  uon  'drabaut ! 

©urfj  tebe  ba*  fdjoue  'daijerlaub! 

Uub  ftrerfeu  loir  bic  evmatteten  Wlieber, 

'DBeim  bie  tBurgcl  uirfjt  ineljr-jn  tviufeii  uerlangt, 
Auf  bem  Srdle  bev  Sabre  bev  Hiingc  uarfj  uieber, 
Daun  uur  uorfj  eiu  uolle*  @fla*  in  bie  ©anb, 
Daniil  luuHru  mir  ben  Dob  fremiblirfj  begriigeu, 
llnb  luiiiig  ibu  in  bie  Anne  frljliegen, 

S»br  er  mi*  bauu  bin  jinn  bcficni  ©eijn 
3u  bie  i'forte  ber  eiuigeu  ©einiaib  biueiii, 

Den  Wagfrug  auf  be*  (Deatie*  ©iigel, 

Dcu  feist  Hurl)  bauu  ale  acidjeufteiu  ; 

Hr  fei  ber  SBelt  jinn  eiuigeu  Suiegel, 

Unb  grabet  bieie  (Drabidjrift  eiu: 

.aadjle,  o  iBuiibever,  mit  frenubiidjeu  Sliifen, 

Dcu  Siedjelh  mug  bier  frill  ©eiligtbum  idjmiirfeu. 
Hr  bat  ilju  begleitet  mit  Ireue  biirrfj’*  aebeu, 
Drum  ift  er  im  Dube  iljni  treu  uorfj  eegebeii!* 
9feibt  beu  '-IBcrfjfcl  ju, 

3ebt  bat  nlle*  9lnb- 
Die  Arbeit  hat  jcgt  nun  eiu  Hnbe, 

Si*  bie  Hngcrjeit  uollenbe; 

Uub  iiiiii  jaufet  an  ba*  3ng, 

Scbaumeiib  fiillt  ba*  @la*. 

SBeig  mie  Sdiuee  mug  e*  moiiffireii, 

Salb  loerb’l  3br  bie  Miajte  fuiireu. 

Sefjt,  luie  bell  uub  flar  e*  jrtjiiiimert, 

©die,  luie  bee  Sonne  Wulb; 

Hruteii  loir  fiir  mif’rc  Wiibe 
9lmi  be*  Daufc*  irfjoiiften  Solb; 

So  babru  luir  bemi  iiiiii  crfrfjaffeu 
Den  eblen  Drauf  file  VMcirfj’  uub  Arm. 

C  mBgeii  nlle  firfi  beau  labeu 
Uub  niijge  er  bie  ffiitfung  (jnben, 

Serfrbeurfjeii  .ftiimmer,  Sorg  unb  ©arm; 

Den  Wiiben  iiioge  ev  ergiiidten, 


jiopfctt'Jieifung. 
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ftimmten  Wrl  gcjfidjlctcm  fimpfen  beutrt  nit,  baft  bie  iieiien  ?(rten  fine  Wifdmng 
»idrr  cicmeiitorer  imb  uerfrfjiebener  Xljuen  bilbcii,  mclrtje  in  itjren  tiotiiuiirfjeii 
Jictfinalen  nitb  ofoiiomiidieii  Siflciifrljottcii  oeridpebrn  fint)  'Be mi  bie(f  ippen 
auSgerontjlt  mib  tortgcBiTaujt  mrrben,  blcibni  fie  foiiftant  tmb  bilbcn  tteue 
uuo  venu-  fRnffcn,  ®er  mi*  ©amen  gejogeiic  Jpopfcn  ucreinigt  bic  IStgcm 
irijnfteu  Miner  luciblirtjcn  unb  mcimilidjen  ©oriatjrtn,  uou  lucldirn  einige  uor* 
oernriirn  unb  bcr  ©flange  itjre  befonberen  SRrrftnnle  gcbcH.  Stnbere  ellcrlidic 
Vigriijdiiiften  finb  latent  obrr  riitfbilbriib  unb  laffcit  bic*  nit  bet  ©nmeiipflniije 
mrf)t  frfe&fii,  treten  nbcc  foster  in  eiitem  leii  itjrer  Dtaefjfommen  nitf.  ®i(fCii 
©coliartjtuiigen  (iegt  bie  ©fetbobe  jtir  3iid)tmig  reiuer  fliaifen  jiignmbc,  mcldje 
nil*  einem  eitijigeti  ©ameutorn  entftanben,  unb  bei  beueii  burd)  forgfnltigc 
jliibWnbl  tuahrciib  eincr  9ieil)e  uon  3n&reu  nlie  3»biutbiieu,  twclrlje  bic  elter- 
lidjcu  (Sigenfrtjaften  iiidit  bcibebnlteu,  au*gcmcrjt  imb  jerftort  luutben.  Weuu 
etft  eiiimnl  eine  rcinc  'Jtaffc  etjeiigt  ift,  laftt  fie  iirt)  icidjt  fortpflanjeu.  ®Urd) 
©icitbci*  (Sntbttftiiifl  113b  bie  glaiijenbcn  ^tcvfurfje  Don  be  58 vie*  baben 
luit  bic  ©atmgefebe  bejnglid)  bet  ©ariationen  bet  ©ilanjen  ciiiigermaften 
uerftebeu  gelirnt,  1111b  iljre  Hntoenbung  geroinnt  uon  3o&r  jii  3nftr  on  SBiifttigfeit 
unb  Weft  fiit  bie  fioubluirtfibaft.  Set  (Srjcugmig  iieuer  iHaffen  buret)  ffreiljuug 
nnb  ben  SHoglicbfeiteu  bet  ©crbefferitug  beginnt  man  ben  Wat  bcmilegcn 
uieldien  fie  oeibieuen.  Man  fanu  anf  biefe  Wcife  ©flmijen  erjcugeu,  ttelebe 
ill  fid)  bie  mertuollrit  CSigeuiibniten  nan  jluci  ober  mebr  3nbi0ibiieii  Ueteiiiincu 
(S*  gibt  baber  feincii  ©rimb,  me*l)a(6  ini  fimpfeu  bie  (Sigriiidiaft  feiuen  ttromn* 
md)t  nut  veidiem  ©rtrag,  grObreife  mit  gtoftem  3n&alt  nu  IJioOfenbarj  obet  niilbe 
Wtteritoffe,  outer  <Md)marf  unb  9ii*beutc  mit  Wibecftanb  gegen  .Strnnf Oeiten 
tjcrciuigt  luerbcu  follteii.  (Sinifle  ffiigenfdjnflen  iiub  rein  morubologifd)  mie 
©adjltmn,  9n*brute,  ©rojje  bct®olbcn  ufm.,  maljrciib  nubere,  mefibe  fid)  anf  bn* 
£e(,  bie  $at*e,  ©itterftoffe  uftu.  bfjictjen,  mebt  ni*  rfjrmifd)  jii  betvncbtcu  nub 
3u>cifello«  roirb  c*  rrfolglo*  iein,  vine  ©flmije  jit  juebten,  lueirbe  alle  biefe 
(Sigenfrbnfteu  ini  bodjftcn  ©rabe  ucreinigt,  abet  bie  Mertooliftcn  SRaffen,  meidjc 
Sutbanf  grjiidjtet  (jot,  uerciuigcu  bind)  raieberbotte  ©aftmbjiidjtung  bie 
beften  ©igcnfd)nften  eiuer  Stnjabl  nii8getoabltev  ©ovfnbreit  in  fid).  ©iele  nubere 
Sorfdjer  ijnben  gefnnben,  baft  iOajtntbe  iftren  (Slteru  bnufig  an  guteu  (Sigern 
fdjaften  iibetlegcu  fuib. 

^erfudje  mil  3ftealieu  unb  onberen  Slgrifutturptobuftcu  bnbeu  bat= 
gctnit ,  baft  ninudje  bitten  fieb  getoiffen  (ftegeubeu  beifet  nubnffen  at* 
nubere,  nnb  br*balb  follte  man  forgfaltig  ftubieven,  luic  fid)  bie  bnubt* 
fad)tid)iten  .fjopfenntten  in  58c*ug  auf  Sttima,  SBobeu  nub  StuttUr  in  ben 
oerfdjiebenen  -tiopfengegenben  ucrbnlteu.  3)ie  'Jtrteu  fdjmnufeu  nid)t  nur 
in  itjrer  yiubnffiiiigejabigfeit ,  fonberu  iftre  Jtbarteu  jeigeu  bariit  grofte 
58erfd)iebenbeiten.  ®urib  ®erfcben  einer  9trt  iu  eiuen  nuberen  iWobcu 
entftebeu  bnufig  bernrtige  58crauberuugcu,  baft  bie  iieiieu  ?trteu  Don  ibreu 
®!ntterbfIonjen  ooltig  abmeidjeit  unb  mit  ibuen  fanm  mebr  ?(ebnlid)feit 
baben.  ®ie  djorafteriftiidic  iHeifejeit  unb  $lu*bcute  bteibcu  jebod)  11  u- 
Beriinbert,  10a*  bnruuf  binbeutet,  baft  biefe  t£igeufrfjnfterii  erblid)  fmb,  nub  baft 
bieicuigeu,  luetibe  iu  bcr  neucu  Umgebiiug  oernnbert  roiirbeu,  bie*  jcbcnintls  uur 
ber  tebtercu  oerbnufeii,  unb  baft  fie  fid)  unri)  ben  jebe*mnligen  liiebinguiigeu 
itjrer  Umgcbuug  riditen.  Weuu  eine  'itftaiije  roabveub  eincr  fHcibe  lion  3abren 
uutcr  beftanbigen  ©ebiugunflen  tnttiuiert  lootbeu  ift,  gciuiibut  fie  ftcb  baran, 
unb  man  faun  mot)l  uur  gaitj  geriuge  ftbioeirbuugen  ermnrten;  abet  5tb« 
tueirbungen,  bie  mebr  ober  lucniger  unertuiinfdjt  fiub,  erfolgeu  fidjev  beiin 
Jtnbnu  uutcr  burdiau*  uerfd)iebenen  tBebingungen.  ®ev  Wedjfet  fniiii  ber 
Hlffanje  fogar  gcjabrlidj  toerben,  unb  fte  faun  an  i?ebeu*fraft  unb  ttmng= 
fnljigfeit  uerlieten.  ®aft  biefe  Saftoreu  beitit  \ioufenbau  nid)t  beodjtet 
luorben  ftnb,  gebt  bcutlid)  nu*  ber  flrasi*  be*  Serteiteu*  bcr  Seblingc  obuc 
fKuiffitbt  anf  ibre  ?lbftammuug,  Wa(b*tum*bebingnngeu  unb  ncue  Umgebiiug 


beruor,  toetdie  bic  CnttDitffuug  ftarfer  nub  lebeubfiibiger  ibftnnjcu  erforbn 
®e#bntb  erftbeint  e*  unpraft ifrb ,  uufereu  eiubeimifdieu  .fjobien  burd)  (ji 
fiibrung  oon  @eftiingen  an*  nuberen  £anbrrn,  au*geuoinmeu  jiiiu  Sivede 
3ud)tuug  neuer  fflaffeu  burd)  ftreujuug,  Berbeffcrii  jii  luotleii,  unb  bie  tuiiliil, 
'ltictljobc  ift  baber  bie  SUtbtung  neuer,  uerbefferter  ciiibeimifriier  SHap. 
Stielc  unferer  geioubuiicben  Sriidjte,  Wemiife  nub  (betreibe  finb  nu*laubifi 
Urfpruuge*.  nber  iufoige  ber  ?tnBaffung  nu  ncue  Uingebiiug  ober  bn*  b' 
ftebeu  neuer  ?lvteu  burd)  SameuBftnnjeu  uom  utfBriinglidjeu  Stamm  ift 
3nb(  unferer  jebigen  V(i ten  feljr  proft.  93ci  bent  9?er[ud),  uufereu  cinbeimijr 
.‘Oobfeu  jii  uerbefiern,  fotttc  man  fid)  ber  58ortei(e  bebiencu,  loctdje  bie  Inn 
ISrfabvung  bei  ber  'iterbefferuug  miberer  'ffrobitfte  1111b  bie  baran*  abgcleiu 
fJtiujiBien  nu*  barbieteu. 

CS*  ift  fdjon  erluabut  toorben,  baft  e*  fiib  fiir  '8riuattcute  faum  (ohnt, 
SterbefTcniiig  be*  t£»oBfeu*  bnreb  Rrcujcn  aitjuftrebeu.  @crabc  lueil  bi. 
58eftrtbungeu  bi*  jeftt  fnft  nur  s8riunt(eutcu  ubertaffen  luurbcii,  ift  in  bee  ! 
befferung  be*  .fjoufen*  fo  menig  geleiftet  tootbeu.  Vtber  bic  Sadjc  ift  io  mbit 
baft  man  fie  niebt  liinger  ben  'Uriuntleiitcn  ubertaffen  folttc,  belt  it  bic  ntlgenm 
ufonumiictjcu  Ontereffen  uertangcu  fdjnctlere  Sortfdivitte  bet  $o&ieufii(tnr,  i 
fie  0011  'llriualei)  f)trbeigefill)rt  luerbcu  fonneu.  Vereine  uub  Crganif.iiioi 
bcrcii  (f)efcftaft4iutereffeii  mit  ber  £>opfenfu(tur  jufammeiiliniigcn,  jotiten 
an  biefem  Werfe  beteitigen.  ®ie  ©itf*guellcn  be*  Staatc*  fodten  fiernngejog 
unb  biejeuigeu  ber  58erfud)*ftntiouen  uub  tanbluirtfdjaftlidjeii  Sebrauftatleii 
ibrem  ootlcn  Umfauge  nu*genfit)t  Werbeit.  Urn  bie  Slclliing  ber  'Uiiui 

regieruug  bie*bejiigtid)  jii  fenujelrijiieii  uub  eine  '-8uritetlu  ig  uou  brmjcui  1 
®eit  ber  ilvbeit,  ioeld)eii  fie  am  beften  iibernebmen  toimte,  jii  geben,  mogen  li 
fotgeube  i?lii*inbcungcu  an*  einem  fiirjtid)  getjaltcueii  'ifortrage  be*  .fjili 
Vlgrifutturfetretar*  W.  3R.  $ag*  augeiiibrt  luerbcu: 

,®a*  4funbe*=®eBartrmeut  fiir  ?tgrifultur  faun  bei  5Bornat)iuc  uu 
lueiibigcv  ttjeorctifdjer  Uiiteriud)uugeu  bcr  atlgemeiiiru  Xntfarbcu  uub  bi 
Xljeorie  ber  iBererbuug  uub  ber  3iirt)tm>g  uou  '8ftanjeii  unb  licreu 
tfubcuiig  uberueftmen.  6*  faun  mid)  ben  5orid)iiug«ftationcii ,  tBcreiiu 
Sitmcn  uub  s8rioatteuten,  iuetd)e  firft  mit  bet  3ii<btung  befferer  tWnffc 
abgcben,  beftilftid)  feiu.  Sburj,  e*  fanu  mebr  unb  mebr  eine  grofte  Vlu 
flariiug*ftatte  nierben,  burd)  loeldje  bic  ucrfdiiebeueu  ©vuuBeii  unb  Ulgcntuii 
miteiuauber  .'Onub  in  .'Oanb  gcljen.  C*  fanu  Unteriicbmungen ,  luetdic  an- 
gebebnte  unb  luirffamc  Slrbeit  leiften,  babuvd)  bciftcfjen,  ba*  e*  bind)  SUuubce 
mittel  bie  'Clniic  nusfiibrt,  lueldje  uou  Sliigcftellten  be*  3entralbcuartcmcu: 
ober  nuberen  erbaiftt  unb  Uorgejdjtageu  luerbcu.  tt*  faun  ber  Wittetpuuft  fii 
attgemeiuc  Jti^fuuft,  atlgemein  bitfreidje  Hicnuultiiug  uub  frud)tbare  Strbcii 
luerbcu.  ®a*  ffetb  ift  jo  au*gebel)nt,  baft  alle  ueriiigbareu  .fjitfeorgane  uutev 
ftiifet,  aufaebnut,  gefiirbert  uub,  jcbe*  auf  feinent  befonbereu  3re(be,  entiuirfett 
luerbcu  follteu.' 

Somit  ift  nun  bie  @elcaen()eit  jur  I8er befferung  uufere*  einbciiuiidjeu 
.fiopfen*  angebciitet  luorben,  iubem  man  iljit  bei  uicbrigereu  Xeinperatiireu 
trorfnet,  bie  Htntiir  unb  tBebingungen  bet  Jjiarjbilbuug  ftubiert,  luiberftanb*fat)ige 
IHaffcn  jiiifttct  nnb  bie  beften  unb  fmtfttbarfteii  Xppcu  411  r  3»d)tiual)l  fiir  reine 
Siaffen  aii«fnd)t.  ®er  @runb  ift  fiir  bicien  3iuecf  bereit*  uortaufig  gelorfert, 
fMane  iiub  entluorfen  unb  (ffrunbfteiue  gelegt.  ®er  in  ber  3"fuuft  ticgcube 
VI uf ban  unb  feiuc  (Siitluitflmig  luerbcu  uou  ben  Siiiuiueii  abbiiiigen,  lueldje  jut 
itotlenbuug  be*  Werfe*  erforberliet)  finb,  joloie  uou  bcr  fDfitiuirfuug  unb 
Uutevftiibuug  feiten*  berjeniflen,  lueldje  burd)  ba*  Werf  cine  gorberung  i titer 
cigelten  3utercffen  crluartcu  foiiiien. 


®eu  flranten  Starfnug  itet*  uerleift'n, 

Unb  otic  Dtenfdjeu  frot)  begliitfen 
3 in  frieblid)  innigcn  SSerein. 

3m  3irfc(  ber  3«fKt 
Vinfit  freifeu  bic  SOcdjcr. 

Unb  feit  iftr  brau  burftig, 

®nnu  lab’  6tidi  ber  Soft, 

Scib  munter  1111b  tuftig, 

®r  meftre  bic  Jfroft ; 

Unb  fdjeibet  uou  biuneit 
fbiit  ftofjlidjeu  ©iiineu, 

©i*  freuiibliift  Aurora  uou  iieuem  loirb  luinfen, 
3u  lobeu  Uudi  tin,  uon  uorue  jii  trinfen. 

Wenn  Slllc*  fdjoii  fief)  fo  uereinet, 

®anu  ift  be*  ©iere*  3l»ecf  erreidjt; 

®amt  tringt  e*  Segen  iibet  Segeu 
®er  'Ufenfiiibeit  frob  anf  alien  Wegen. 

©euieftet  fo  bcr  fjrfirtjtc  (ftaben. 

®fit  toeiterfeit  mag  e*  (Slid)  labeu. 

®odj  nie,  0  nie  im  luilbcu  9iaufdje 
©etaub’  e*  Cud)  ber  ©inne  itraft; 

®a  f.nft  bet  Wenfdb  an*  bem  ©efibieibte,  • 
ttief  finft  er  uutcr'*  Ibift  Jittfid, 

3ertritt  bet  ®?enfdifjeit  btil’ge  Ificdbte, 
3ertri5muitrt  ber  ®efuubbeit  ®tiiif; 

Uub  wo  ber  luQtbeube  'Xriinrcnbolb 
®en  @lanj  ber  Stigeub  imtevgrabt, 

®at  teiber  oft  be*  ©iere*  ®otb 
®en  gift'geu  3unber  ginufenb  betebt. 

Unb  loutbenb,  luie  ba*  element, 

Weuu  e*  ber  Sdjrnufeii  tRaum  biirdjbricbt, 

@u  erft  ber  ©ienfib  baun  otjne  ®ub, 

©cun  fHobbfit  beu  ©erftanb  befiegt; 

Unb  atger  at*  bie  frepc  Stanune, 

©erbreit’t  er  eienb,  Stftanb  uub  ©pott, 

Cr  finft  unb  mit  be*  SJnftcr*  9Jume 
©iuft  er  iu  Saiumer,  Sfotb  uub  lob. 

©obi  furditbar  ift  be*  ffruer*  Statben, 

Wenn  luutbuott  e*  bie  3lgr  oerljeert, 

Uub  fQrtbtertid)  ber  ®rbe  ftradjcu, 

Weuu  fie  uon  iiturrm  ,‘i i t te v  11  bebt, 

9loeb  grSftliifter  be*  Sturme*  ©djalt, 

Weuu  er  Uenolrrt  bet  ifHutbeii  ©nbn, 

®od)  unbrilUriiigeuber  at*  Stfl, 

®a*  ift  bet  Dteuidj  int  truufiieu  Wabn. 

SRein,  laftt  im  Uiaufdjt  (Surer  ffreubeit 


end)  nie  bill'd)  biinbe  Seibciifebaft 
©erfiibrrit,  baft  jinn  elo’gen  ficiben 
3erbred)’  bie  ebie  DJannerfraft. 

©enieftet  miiftig  @otte*  (ffaben, 

Unb  feftb  Ucrgmigt,  mie  c*  fieb  jiemt; 

Sm  ebieu  ©erfteufaft  fid)  iaben, 

®ct  Sfouig,  mie  ber  ©ettler,  rfibmt. 

Unb  min  fiillt  nod)  eiunial  bie  ©cdjet 
Suf*  Woblfeiju  atler  mmiteru  3t<4tt, 

©dpoingt  bie  ©lafer,  fibloingt, 

Srobc  Sicbcr  fingt, 

©efimbbeit  alien  Sent  bebcute, 
g-robrum  fei  ba*  @ia*  ©elante. 

Stoftt  an  nub  laftt  bic  ©ranfiiuft  ieben, 

Unb  bie  ©oefie  baueben ; 

®enn  bet)  bcr  ©iafer  beitcr'm  Itimig, 
etbolf  bie  fiuft  eiu  Sobgcfang. 

Viunt  ©auaria,  ®ii  fotlft  Ieben; 
lib  bring  ®ir  frob  bic*  Soblieb  bar, 

Von  inneim  ®aufgefQbi  biiribbiimgeii. 

An*  uotlem  .tierj’  tjab  id)'*  befungert, 

Ton  e«  nod)  taut  mand)  frobe*  3at)r. 

if  alb  febr’ mitb  id)  jum  tieben  .'Ociinatb*>@tranbe ; 

Aud)  mir  mag  bort  bie  ©offmmg  luinfen, 

Von  biefen  ebien  bramten  Iropfeu 
Auf  ©apern*  Wofjl  einmal  ju  trinfen. 

Iliif  baun  id)  eittfl  an*  Worben*  ferttem  Canbe : 
lib  bab  erreidjt  ben  3merf,  beu  Wuiiftb  geftillet, 
An  ©ommerii*  Straub  be*  ©iere*  Jfraft  euttjiiUet. 
A’iuat  Patria,  aueb  ®u  foliit  (ebeu 
Id)  tebre  bnlb  jii  ®ir  juriirf, 

Volt  finft  luerb’  ieb  bie  Srbeit  bairn  begimien 
A11*  uofier  Strait  ben  ftbouen  3loc<f  uoilbringen; 
Tan’  ©ommetn!  bamt  be*  ©iere*  fioblieb  an. 
Perl  bann  autb  bort  im  fdianntenbeii  ©ofale 
O  ebler,  cbler  ©crfteninft; 

Slog'  bami  bcfd)cibeit  meine  Wiinfebe  alle 
Mein  ©oterlaub  erfenueit,  —  be*  ©icre*  firaft, 
E*  idjlummert  ja  1101b  tief  in  biefen  3meigen. 
Huf  id)  bie  ftiinft  baun  meifenb  einft  betbor, 

An*  froblitbcr  uub  muntrer  3td)<r  Sicigen, 

Sod)  froblieber  ertou’  ber  fjeitre  Cbor, 

In  ©ommern*  fiaiibcrn  ©a«ern  bami  ju  6bten, 
Auf  ©aftevn*  ©obt  ba*  erfte  ©la*  jii  teeren.  — 


Mlafcrne  ftonjcr  jiiio  t>i»her  nur  aus  bem 

Spritbiuoet  betannt.  @*  gibt  aber  boil)  em*.  ba*  nu* 
biejem  jerbreeblidjen  DJtnterinl  bergeficUt  ill,  ndmliit)  eine 
Sdiente  in  ber  Stflbe  'Dtobrib*.  bie  iu  ber  Umgebung 
ber  fpanifdien  .vauptitabt  11m  'Jianbe  eine*  Wdlbebeu* 
liegt  uub  be*  Soimlag*  ein  beliebter  Su*ftug*ort  iff.  ')lt* 
®aumatevial  baben  Slairijen  alter  (iStbifen  gebient,  uou 
ricincn  jierUitien  fiitbrflafdieu  bis  ju  beu  gtbiiten  Weiu= 
flafrt)ni  unb  einem  gflaicbeuricfen  uon  brei  Pieter  jpbbe, 
ber  al*  .fijauptpfeitec  bient.  9?ad)  ber  ttngabe  be*  PStrte* 
lonten  fiber  3000  jflafcben  niitig,  urn  ba*  ■\)(luert)eu  su 
bauen;  toer  eimnal  in  bie  iDegeub  fomnit,  mag  alio 
nartijfiblen. 

* 

Sin  PI  fin  die  net  stinbl.  —  „3tf)  luiinid)'  Xit  alle* 

OSule  jum  ffiebnrtstag,  *alcr . (8liirf  uub  (Sefunb* 

beit  —  nnb  baft  X’  immer  rciftt  Xurft  bait!* 

* 

.©teffeibauet  —  mad)’  fdjiieli,  baft  X’  beimfommit, 
bei  ^aus  ift  abbrennt!* 

Steiielbauer  (ber  jluei  lag  im  PStrt*baii«  jiftt 
unb  jeeftt):  ,48eim  mit  ’«  .^au*  abbrennt  ift,  11  ad) a  bab’ 
(  j’erft  air  babeim  j'tua  —  i  bleib  jeftt  bo,  bi*  ’«  loieber 
auf  bant  ift!* 

* 

„38ie  icb  mid)  freue,  baft  id)  frttber  fo  biel  getrunten 
babe!* 

„»ieio?** 

,Xer  Xoftor  bat  gefagt,  baft  ttb  mitb  fttnftig  aui  bie 
©filfte  bon  bem  befibrfinfcn  muft,  loa*  id)  fonft  getrunten!* 

• 

err  (jum  'Santoffetbelbenh  „Xa*  muft  man  faaen, 
Sie  baben  aber  eine  flciftige  if  mu;  ®ie  foften  geiteru 
um  brei  Ubr  nartit*  nod)  in  ber  tfneipe,  ba  bat  bic 
fd)on  mit  bem  Seppitbriopier  in  ber  $anb  Jun,  jjeniter 
beraubgefdjaut!" 

* 

IBirt:  .if err  Xoftor,  uon  Uorgejtern  ift  audj  notft 
ein  fleiner  Sleit  fteben  geblieben  — * 

®  1 11  b  e  n  t :  .SJcn  oorgeftern  ?  ftjjui  Xcibei  1  91a,  bon 
mir  i«  er  uiip  —  icb  trinfe  (let*  au*!* 

» 

,9td)  brnieb!  ©te,  (Selluer,  ba*  Pier  goftet  ja  fuff* 
tebii  fSiennctje,  uub  id)  babe  nur  nod)  breijebn.  PJiiicn 
®e  loa*y  3d)  (affe  e  Xrcbbiften  itcb’nt* 

* 

©tubent:  „ftiitfolo,  fpring’  idmeU  ’iifiber  in  bit 
(ifolbene  Xraube  unb  fteb’  narb,  ob  bie  Qerren  bon  ber 
Wlemannia  nod)  ba  finb!“ 

Pitfoto  (jucfidtebrenb):  .’*  ift  nirmaub  brubent* 

ctubent:  .Sait  Du  benn  aud)  unter  bie  Xifd)t 
gefdiaut  .  .  .?* 


- 


. 


